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TS-820 SPECIFICATIONS 


PmEMUENCY RANGE... ...............0000c00000- 160 meter band — 1.80 to 2.00 MHz 
80 meter band — 3.50 to 4.00 MHz 
40 meter band — 7.00 to 7.30 MHz 
20 meter band — 14.00 to 14.35 MHz 
15 meter band — 21.00 to 21.45 MHz 
10 meter band — 28.00 to 28.50 MHz (A) 
10 meter band — 28.50 to 29.00 MHz (B) 
10 meter band — 29.00 to 29.50 MHz (C) 
10 meter band — 29.50 to 29.70 MHz (D) 

WWV — 15.0 MHz (receive only) 


1! (OLDIE. o: sees Ree ee Ae ae ee USB, LBS, CW, FSK 
45 watts (heaters on) 5A _ (heaters on) 


Receive 
26 watts (heaters off) 0.6A (heaters off) 


280 watts (maximum) 15A (maximum) 
120/220 VAC, 50/60 Hz operation 13.8V DC operation 


200 watts PEP for SSB operation 120 watts PEP for SSB operation 
160 watts DC for CW operation 90 watts DC for CW operation 
100 watts for FSK operation 60 watts for FSK operation 


120/220 VAC, 50/60 Hz operation 13.8V DC operation 


AUDIO INPUT IMPEDANCE .................. 50 k ohms (high impedance) 
AUDIO OUTPUT IMPEDANCE............... 4 to 16 ohms (speaker or headphones) 
8 OU i ee oe ee eee More than 1.5 watts (with less than 10% distortion) into an 8 ohm load. 
RF OUTPUT IMPEDANCE ...................... 50 ~ 75 ohms 
FREQUENCY STABILITY ....................... Within 100 Hz during any 30 minute period after warmup 

Within +1 kHz during the first hour after 1 minute of warmup 
AUDIO FREQUENCY RESPONSE .......... 400 to 2600 Hz, within —6 db 
CARRIER SUPPRESSION ...................... Carrier better than 40 db down from the output signal 
SIDEBAND SUPPRESSION ................... Unwanted sideband is better than 50 db down from the output signal 
UMMMET FA, FAC R eres cr fi hc cdloas «occas aevdeh decess Image frequency (8.83 MHz) better than 60 db (50 db for 10 meter band) down 

from the output signal 
HARMONIC RADIATION....................... Better than 40 db down from output signal 
SPURIOUS RADIATION .............0.000.0.... Better than 60 db down from output signal (without spurious radiation) 
MERE CROCE Grey casos cushisns tenses IF frequency is 80 db or more down from output signal 
MEGEBVER SENSITIVITY =i.05.0550 cessed... 0.25 nV S/N 10 db or more 
BGERVEICSELEGTIVITY.....00:.5cc0c50..0..008 SSB: 2.4 kHz bandwidth (—6 db down) 

4.4 kHz bandwidth (—60 db down) 
CW*: 0.5 kHz bandwidth (— 6 db down) 


1.8 kHz bandwidth (—60 db down) 
* (with optional CW filter installed) 


TUBE AND SEMICONDUCTOR ............. 3 Tubes 
COMPLEMENT 5 IC's 
SUECEL S 
74 Transistors 
167 Diodes 
EPMA SSR S IM SY Peer aeen amin cscnadesesasicss « 13.2” wide x 5.9”"high x 13.2” deep 


ATL RCA a TU ate eae Ail cee tee 37.4 Ibs. 


FEATURES 


1. HF all-band SSB/CW/RTTY transceiver employing 


PLL system 

This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WWV; 15 MHz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


. Excellent spurious radiation characteristic and 


receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 


excellent performance is obtained in both the spurious 


radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 


The IF shift circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference, the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 


This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality is 
prevented unlike clippers. 


. Employment of RF negative feedback 


RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF negative 
feedback. 


. Newly developed analogue dial 


Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 


Since die cast is employed for the front panel and the 
chassis is constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 


10. 


LA; 


2: 


13. 


14. 


15. 


Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
Cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 

During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 
receive. — 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 
enjoyable. 


Transverter connection terminal provided 

This transceiver permits combination use with 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 
effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 
option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory Circuits such as a noise blanker, VOX circuit, 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, IF OUT ter- 
minal and connection terminals for a linear amplifier 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-50 and low-pass filter LF-30A 


Use of digital display dial DG-1 (option) 
1) Digital display dial 
The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode 
Since the accuracy of frequencies is set up only by 
the 1 MHz standard oscillator, frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WWV 
The green indication on the dial assures many hours 


of fatigueless operation 
2) D.H. (display hold) switch 


By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 
system 
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FEATURES 


1. HF all-band SSB/CW/RTTY transceiver employing 


PLL system 

This equipment is a SSB/CW/RTTY transceiver covering 
1.8 to 29.7 MHz frequency bands (WWV; 15 MHz) in 
which an ideal circuit configuration has been achieved 
by employing a newly developed PLL technique. 


. Excellent spurious radiation characteristic and 


receiving two-signal characteristic 

Thanks to employment of a FET balanced type mixer in 
each of the transmitting and receiving circuits and com- 
bination of MOS FET and a single conversion system, 


excellent performance is obtained in both the spurious 


radiation characteristic and receiving two-signal 
characteristic. 


. Built-in IF shift circuit 


The IF shift circuit used, also called a pass-band tuning 
circuit, shifts the pass-band of intermediate frequency 
without changing the received frequency. Where there 
is radio interference, the pass-band can be shifted or the 
receiving frequency response can be set to a desired 
band only by manipulating one control knob. 


. Built-in RF processor 


This transceiver is provided with a unique speech 
processor developed by KENWOOD. This circuit serves 
for compression with small time constant at 455 kHz. 
Due to processing at high frequency, the resulting distor- 
tion is minimized and deterioration of the tone quality Is 
prevented unlike clippers. 


. Employment of RF negative feedback 


RF negative feedback is applied between the final 
transmitting stage and the driver stage to suppress cross 
modulation distortion. The good-reputation high-quality, 
transmission radio waves are improved further by com- 
bination use of the amplifier type ALC and RF ,negative 
feedback. 


. Newly developed analogue dial 


Due to combination use of the newly developed 
monoscale dial and subdial, it is very easy to read fre- 
quencies. Since such a circuit that a carrier frequency is 
kept unchanged regardless of change-over of operation 
mode is employed, each frequency is accurately in- 
dicated only by one dial index. 


. Rigid construction and excellent operability 


Since die cast is employed for the front panel and the 
chassis 1s constructed in the sufficient consideration of 
strength, the transceiver maintains high mechanical 
stability even when installed on a vehicle. The reduction 
gears of the PLATE and LOAD knobs, the shape and 
arrangement of knobs designed on the base of human 
engineering permit superb operability together with the 
dial construction easy to read. 


10. 
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15. 


Built-in monitoring circuit 

Unlike conventional transceivers, TS-820 incorporates a 
monitoring circuit that permits the operator's speech to 
be monitored by himself during transmission. This cir- 
Cuit can be used to check the modulated conditions or 
adjust the RF processor. 


. Audio frequency response change-over circuit to be 


used during SSB or CW receiving. 

During CW receiving, audio frequency band is 
automatically narrowed to obtain tone quality easy to 
receive. — 


Built-in fixed channel circuit with RIT (crystal; op- 
tion) 

This transceiver is provided with a fixed channel circuit 
having RIT. Since cross operation is possible between 
this circuit and built-in VFO, high technical operation is 
enjoyable. 


Transverter connection terminal provided 

This transceiver permits combination use with 
transverter TV-502 (for 2m) only by connector 
connection. Automatic change-over can also be 
effected between HF and VHF by using the power switch 
provided on the transverter. 


Built-in AC power supply and attachable DC-DC 
converter 

Mobile operation of the transceiver can be performed by 
equipping a DC-DC converter unit (DS-1) available at 
option. 


Wide variety of auxiliary circuits and divice 

This transceiver is provided with wide variety built-in 
accessory Circuits such as a noise blanker, VOX circuit, 
side tone circuit, maker circuit, built-in speaker, AGC 3- 
position change-over switch, heater switch, IF OUT ter- 
minal and connection terminals for a linear amplifier. 


Systematized optional equipment 

Optional equipments are fully provided such as remote 
VFO VFO-820, external speaker SP-520, CW filter YG- 
88C, digital display DG-1, transverter TV-502 
microphone MC-50 and low-pass filter LF-30A 


Use of digital display dial DG-1 (option) 
1) Digital display dial 

The digital dial of TS-820 indicates transmit and 
receive frequencies using carrier, VFO and local 
oscillator signals instead of converting VFO 
frequencies. Thus, accurate frequencies can be 
read at all times at any band and any operating 
mode 
Since the accuracy of frequencies is set up only by 
the 1 MHz standard oscillator, frequencies can be 
read accurately up to 100 Hz order by calibrating 
the oscillator with WWV 
The green indication on the dial assures many hours 
of fatigueless operation 

2) D.H. (display hold) switch 
By pressing the D.H. switch, the frequency read on 
the digital remains on, thus serving as a memory 


system 
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OUTLINE / CIRCUIT DESCRIPTION 


OUTLINE 


The block diagram of TS-820 is shown on page 4. 
The receiver part employs a single superheterodyne system, 


‘while ‘the transmitter part employs a single conversion 


system having a filter type SSB generator. The intermediate 
frequency used is 8830 kHz. 

The local oscillator employs a phase locked loop (PLL) circuit 
controlled by VFO and the mixer circuit is of a balanced mixer 
type using dual-gate MOS FET in each of transmission and 
reception. Thus, spurious radiation is minimized during 
transmission, and the desired signal can be received without 
being interferred by large signals of adjacent channel or 
spurious radiation, thus obtaining superb transmitting and 
receiving performances. 

The IF shift function (electronic pass-band tuning) is also 
realized by making the most of PLL characqeristic and use of 
one SSB filter permits the same effect as in use of exclusive 
filters for USB and LSB. 

In addition to the conventional accessory functions, the 
various circuits newly developed such as RF _ speech 
processor and transmission monitor are provided. 


CIRCUIT DESCRIPTION 


TRANSMITTER SECTION 


A voice signal applied to the microphone is fed to IF unit and 
amplified by microphone amplifiers Q19 ~ Q21, which per- 
forms faithful amplification using low-noise type transistors. 
The audio frequency signal, after amplified, is applied to a 
ring modulator consisting of four diodes D26 ~ D29. The 
DSB output of the ring modulator is passed through buffer 
amplifier Q18 and a crystal filter. Then after converted into 
SSB signal, the output is further IF amplified by Q1 to be 
applied to the transmitter mixer in RF unit. 

The transmitter mixer is of a double balanced mixer con- 
figuration using two MOS FETs Q1 and Q8 (3SK41). In turn 
the output of VCO (voltage controlled oscillator) controlled 
PLL is used for the local oscillation, thereby minimizing 
spurious radiation. The SSB signal, the transmission signal 
converted into the desired frequency, is amplified by 
transmitter driver tube 12BY7A and then is applied to the 
final stage power amplifier. 

The final stage tubes are operated in AB1 class to amplify 
SSB signal with low distortion and the output thus obtained 
is fed to the antenna through a a matching circuit. 

RF negative feedback is applied between the final stage and 
the driver stage to suppress the cross modulation distortion 
further 


RECEIVER SECTION 


The incoming signal is passed through RF ATT switch and 
after attenuated by approx. 20 dB, if necessary, is applied to 
RF unit, and then RF amplified by Q2. The amplified signal is 
passed through buffer amplifier Q3 and is mixed with the 
VCO output by balanced mixer consisting of two dual-gate 
MOS FETs Q6 and Q/7, thereby being converted in IF signal 
of 8830 kHz 


This signal is fed to IF unit and, after passing through the 
noise blanker circuit and crystal filter, is amplified by three 
stages amplifiers Q1, Q2 and Q3 (3SK35) and then con- 
verted into AF signal by a ring detector consisting of four 
diodes D9 through D12. 

The AF signal thus obtained is applied to AF AVR unit and 
amplified by Q1, Q2 and Q3 to a sufficient level enough to 
drive the speaker. The frequency response of the AF 
amplifier is changed over to that for CW or SSB in interlock- 
ing with MODE switch. 


UNIT 


IF UNIT (X48-1150-00) 


The IF unit is a very principal unit provided with many func- 
tions in both transmission and reception. It consists of a 
microphone amplifier, ring modulator, crystal filter, 
transmitter/receiver IF amplifier and ring detector as well as 
a noise blanker, AGC amplifier, S meter amplifier, speech 
processor and monitoring circuit. 

Crystal filters are equipped only for SSB, but CCW filters 
available at option can be attached easily. 


RF UNIT (X44-1150-00) 


This unit includes the ALC amplifier and the block bias cir- 
cuit, centering around the transmitter and receiver RF 
amplifier stage and mixer circuit. They are arranged together 
with the coil pack unit of centralized tuning circuit. 


COIL PACK UNIT (X44-1140-00) 


Individual interstage coils of each band, band change-over 
rotary switch and variable capacitors are arranged neatly in 
this unit, while operating in combination with the RF unit. 


PLL ASSEMBLY UNIT (X60-1010-00) 


This consists of PD unit (X50-1340-00) and VCO unit (X50- 
1330-00) to compose transmitter and receiver local os- 
cillators. Oscillation output having the same stability as in 
the built-in VFO is obtained for each frequency band. 

The PD unit consisting of crystal oscillators for respective 
frequency bands, two mixers, a wave shaper and a phase 
comparator generates a control voltage for VCO (voltage con- 
trolled oscillator) as a reference oscillator, and also con- 
figurates an electronic IF shift loop arrangement using the 
carrier signal supplied from outside. 

The VCO unit consists of oscillator for respective frequency 
bands using FET (VCO), buffer amplifier and the oscillation 
output stopping circuit, which stops the oscillation output 
when PLL fails, and its output frequency is controlled by the 
control signal fed from the PD unit. 

Both units use diode switches for band change-over. 


COUNTER ASSEMBLY UNIT (X60-1020-00) 

(DG-1: Option) 

This unit consists of a countermixer unit (X54-1 150-00) and 
a counter unit (X54-1160-00); the former mixes VCO output 
(the local oscillation signal of mixer) with a carrier signal into 
actual operating frequency and the latter counts the digital 
value of that frequency. 


CIRCUIT DISCRIPTION / FUNCTIONAL DISCRIPTION 


These circuits are strictly housed in a shield case. Since all 
local oscillator signals are read after combined with carrier 
signals, actual operating frequency can be always counted. 
The output of the counter is picked out as a signal for driving 
the display tube and supplied to the display unit. 


DISPLAY UNIT (X54-1170-00) (DG-1: Option) 


The operating frequency counted by the counter unit is in- 
dicated by a 6-digit fluorescent display tube. Use of blue dis- 
play color won't weary the operator's eye. 


5V AVR UNIT (X43-1220-00) (DG-1: Option) 

This unit is a 5-volt stabilized power supply for the counter 
unit. Due to use of ICs, the specified voltages are obtained 
without making any adjustment. 


CARRIER ASSEMBLY UNIT (X60-1000-00) 


This unit consists of a CAR-1 unit X50-1310-00 and CAR-2 
unit X50-1320-00. CAR-1 unit includes oscillator circuits for 
LSB and USB transmission and reception and for CW and 
FSK reception, while CAR-2 unit includes oscillation circuits 
for CW and FSK transmission. 

These oscillators are crystal oscillators that serve as carriér 
generator during transmission and as BFO for the ring detec- 
tion during reception. Part of the output is applied to the PLL 
unit and counter unit. 


AF-AVR UNIT (X49-1080-00) 


This unit includes AF amplifier in the final stage of the 
receiver section and the 9-volt stabilized power supply. The 
frequency response of the AF amplifier can be automatically 
changed over to that for CW or CCW with tone switching 
diodes D1 and D2 by changing over the band switch. 


FIX-VOX UNIT (X50-1350-00) 


This unit includes a fixed-channel oscillator circuit, VOX cir- 
cuit for performing stand-by operation by means of voice and 
— 6-volt generator circuit for block bias. 


VFO UNIT (X40-1110-00) 


Since the PLL circuit is controlled by VFO signal, the frequen- 
cy stability of TS-820 is essentially determined by that of 
VFO. The circuit consists of 2 FETs, 2 transistors and 3 
diodes, and the oscillation frequency is 5.0 to 5.5 MHz. 


MARKER UNIT (X52-0005-01) 


A signal of 100 kHz is generated by driving a crystal quartz by 
Q1. This oscillation frequency can be fine adjusted by 
ceramic trimmer TC1 inserted into the collector circuit. The 
output of Q1 is wave-shaped by diode D1 and thereby the 
free-running multivibrator Q2, Q3 is triggered. Although the 
free-running oscillation frequency exists around 25 kHz, it is 
accurately synchronized with 25 kHz by the synchronizing 
signal of the output of the crystal oscillator. This oscillation 
frequency is phase inverted by Q4 and then taken out as the 
output. 


FINAL UNIT (X56-1200-00) 


This unit includes the final stage power amplifier compart- 
ment except for the output-side m matching Circuit. 


RELAY UNIT (X43-1190-00) 


This unit consists of a stand-by relay and smoothing 
capacitors for DC low-voltage power supply and a 5-volt 
stabilized power supply for the PLL circuit. The relay in this 
unit is mainly used to change over DC signal such as block 
bias or ‘‘cross” operation control. 


HV UNIT (X43-1110-00) 

This unit includes voltage-dividing resistors for measuring the 
plate voltage of S2001A and voltage dropping resistors for 
reducing the screen voltage of S2001A with the MODE 
switch set to TUNE position. 


RECTIFIER UNIT (X43-1090-02) 


This unit contains all the rectifier circuits of TS-820. The 
high-voltage line of 800-volt uses voltage doubler rectifier, 
the 300-volt/210-volt/C line uses a half-wave rectifier and 
the 14-volt line uses a bridge receitifer. 


INDICATOR UNIT (X54-1180-00) 


TS-820 permits 16 kinds of the so-called ‘‘cross’” operations 
using internal VFO, remote VFO and internal fixed channels 
to be optionally selected by the operation of the function 
switch. To perform this operation smoothly it should be able 
to be checked instantlh which is in operation among two 
VFOs and internal fixed channels. Thus, this unit indicates 
the individual operations of “VFO”, “ATT”, “FIX” and “RIT” 
using GaP light-emitting diodes. 


VOX-VR UNIT (X54-1190-00) 


Three variable resistors VOX GAIN, ANTI VOX and DELAY 
are directly mounted onto a printed circuit board 


FUNCTIONAL DESCRIPTION 


SINGLE CONVERSION SYSTEM 


Almost all conventional transceivers for amateur use employ 
the double conversion system as shown inFig. 1, particularly 
with the first local oscillator fixed and the second local os- 
cillator variable. This double conversion system has also 
been employed by KENWOOD in the transceivers up to I[S- 
520. 
The double conversion system has the following features 
1. Multiple-band arrangement can be obtained com- 
paratively easily by selecting the first local oscillator fre 
quency 
2. The first IF frequency is fairly free to be set 
3. Mixer noise is apt to increase due to twice frec 


uency 
conversions 

4. Excessive level signals are fed to the second mixer 
Thus, the two-signal characteristic might be 
deteriorated 

5. Due to many internal oscillators and mixers beat In 
terference and spurious radiation are liable to be caused 
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FUNCTIONAL DISCRIPTION 


FILTER IF AMP 


RX 


LOCAL 


TX 


RF AMP IF AMP FILTER IF AMP 


Fig. 1 Typical double conversion type 


In turn the single conversion system has a simple circuit con- 
figuration, as compared with the double conversion system, 
as shown in Fig. 2, and it is considered to be provided with 
the following features. 
1. Since only one mixer is used, mixer noise level is low. 
2. Since the number of oscillators can be reduced, beat in- 
terference in receiving and _ spurious 
transmitting are eliminated comparatively. 


radiation in 


RF AMP MIX EILTER IF AMP. 


RF AMP 


MIX FILTER IF AMP 


Fig. 2 Single conversion type 


TS-820 is designed to enhance the two-signal characteristic 
in receiving and on suppression of spurious radiation in 
transmitting. Thus, it employs the single conversion system 
with PLL type local oscillator. Employment of the PLL system 
permits various merits such as unification of the dial pointer 
and IF shift function. 

The circuit configuration of TS-820 is as shown in the block 
diagram. As shown in Fig. 3(Frequency diagram) TS-820 is 


3. It is comparatively difficult to increase the number of of a single conversion type using PLL local oscillator and 
bands. Thus, the local oscillator circuit configuration crystal filters of 8.83 MHz IF frequency. 
becomes complicated. 

4. IF frequency cannot be set to a higher frequency (due to 
the IF crystal filter used). 

FILTER 
VY 
Fy 
Fr =VCO— CAR 
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| IF,=CAR—IF, IF; = VCO— HET | 
=CAR—VCO+HBT =Fr,2 + CAR— HET 
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MODE ] | | 
— Y 8 
| 3 7 | | HET | 
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| SPACE 
MARK © ‘6 eae nN 
| NARROW & ~ r | 
eile wn a i 7 
br WiDE 8 & 2x 3 | 
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Lind: 6 £2 ie ee ee res 
] 
MODE FREQ. KHz OSC BAND VCO HET | BAND VCO HET 
LSB 8828.5 CAR1 JJY/WWYV 23.83~ 24.33 20.5 || 29 | 37 .83~ 38.33 | 34.5 
USB 8831.5 1.8 10.63~11.13 Dia 29.5 38.33~ 38.83 | 35.0 
CW(T) 8830.7 CAR2 305 [2533112583 9.0 AUX | 
| | 
CW(R) 8831.5 CAR 1 7 15.83~ 16.33 12,5 
FSK(R 8828.5 14 22.83~ 23.33 19.5 1 
FSKS 8830.7 CAR2 2| 29,.83=30.33. 26.5 | 
| 
FSKMN 8830.53 28 36. 83~ 37.33 33.5 | 
F SKMW 8829.85 28.5 3) doa 186 34.0 


Fig. 3 TS-820 frequency diagram 


FUNCTIONAL DISCRIPTION 


RF SPEECH PROCESSOR 


During DX communication, TS-820 can increase talk power 
by using the speech processor, in which audio frequency 
signal is converted into 455 kHz SSB signal and compres- 
sion processing is performed with a small time constant. 
Thus, signal distortion is minimized and tone quality is 
prevented from being deteriorated, as compared with the 
conventional clipper system. The compression level can be 
adjusted by the COMP LEVEL knob, while watching the 
meter scale. 

The audio frequency signal applied to the microphone is 
amplified by Q22 to the level required for the balanced 
modulator circuit D31 to D34 and converted into 455 kHz. 
Q28 is an oscillator for 455 kHz and Q29 is a buffer 
amplifier. The voice signal converted into 455 kHz is 
amplified sufficiently by Q23 and Q24, subjected to 
automatic gain control by O26 and Q27, and compression- 
processed. 

The processor level is adjusted by changing the emitter bias 
of Q23 with the RF PRO variable resistor. 

The signal sufficiently compression-processed is_ buffer 
amplified by O25 and balance detected by D35 to D38 to be 
converted into audio frequency again (refer to Fig. 4). 


BM 2SC945(R) x3 


R105 10K 
WV 


R106 3.3K 


MONITORING CIRCUIT 


Since TS-820 is provided with a monitoring Circuit that per- 
mits the operator to hear his voice during transmission, it can 
be used to check the modulated condition or to adjust the RF 
speech processor. This Circuit is incorporated in the IF unit. 
When the MONI switch mounted on the front panel is turned 
ON, the monitoring circuit is biased and operated. The 
signal is passed through the IF crystal filter of 8.83 MHz, 
amplified by one-stage IF amplifier, buffer amplified by Q12 
in the monitoring circuit, further amplified by Q13, product 
detected by FET Q14, and thereby demodulated into AF 
signal. The AF signal thus obtained is then applied through 
VR4 to Q3 in AF AVR unit and thereby power amplified. 
This circuit is energized only in SSB transmission. D16 and 
D17 act as a diode switch to prevent the carrier from leaking 
into IF circuit (refer to Fig. 5). 
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Fig. 5 Monitor circuitry 
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FUNCTIONAL DISCRIPTION 
PLL CIRCUIT The HET mixer serves to convert the different frequencies of é 
Fig. 6 shows the circuit configuration of the PLL system individual bands into the same frequency, whereas the ; 
developed in TS-820. In this system, VCO signal is mixed carrier mixer acts to keep the transmitting and receiving fre- ¢ 
with HET signal and thereby converted into a signal of 3.33 quencies constant regardless of change-over of the MODE 
to 3.83 MHz common to all bands, which is further mixed switch by applying a carrier signal to the PLL loop and to per- 
with a carrier to be converted into 5.5 to 5.0 MHz. This form IF shift. Fig. 7 shows the block diagram of the PLL part. 


signal is phase compared with VFO signal of 5.5 to 5.0 
MHz. The comparison output thus obtained is returned to 
VCO to lock tt. 


IF 8.830 MHz (SSB) 
8.8307. MHz (CW) 
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Fig. 7 PLL assy 
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! FUNCTIONAL DISCRIPTION 


VCO is provided with independent oscillators for the respec- 
tive bands up to Q1 to Q11, which can be changed over by 
the band switch. The stability of this circuit is determined by 
HET, CAR and VFO. Since HET and CAR are crystal os- 
cillators, it is considered to be determined only by the stabili- 
ty of VCO. The high stability of VCO itself is also essential as 
the major point in design in order to improve C/N of VCO 
Output and prevent unlocking due to temperature variation. 
Thus, FET is used as the oscillator transistor to strictly com- 
pensate for temperature variation in the coils. The output of 
this VCO is applied to the transmitter and receiver mixers 
through Q13 and Q14 which serve as a buffer and also 
switching amplifier. © 

As in VCO, HET is provided with independent oscillators for 
the individual bands, which are changed over by the band 
switch in interlock with VCO. This change-over is effected by 
+ B power and switching diodes. The oscillator is a Colpitts 
type non-adjustment circuit. 

The CAR mixer preceded by the HET mixer uses MC-1496G 
for balanced mixer to prevent spurious radiation and a band- 
pass filter is inserted at its output. If a spurious signal is con- 
tained in the output of this carrier mixer, it may be mixed with 
the output of PD and appear at VCO. 


The carrier oscillator circuit is divided into CAR 1 and CAR 2; 


the former is in charge of CW (receive), USB, LSB, FSK 


QI8 TD3400AP 


2 
R Ul PU 
From CAR MIX-ele+r{ jo—t] ly ee 
Lo 3 
| 
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Vv 
lo O O 
| 
| 
| U2 
From VFO abe: ahr: O 
| " 
SS 4 D2 


D13 


(receive) and the latter is charge of CW (transmit) and FSK 
(transmit). The crystal oscillators used are three of 8828.5 
kHz, 8831.5 kHz (AR1) and 8830.7 kHz (AR2) and other os- 
cillators are of a variable frequency type using varicap diodes. 
The signal to be applied to PLL loop is generated at the CAR 
1 side. Thus, when CW or FSK signals, the frequencies of 
which are different between transmitting and receiving, are 
transmitted, PLL loop is composed of CAR 1 and the 
transmitting carrier is generated by CAR 2. 

The output of the carrier mixer, after amplified by buffer 
amplifier Q15 and Q16, is wave shaped by NAND gate 018 
(TD3400AP) and applied to MC-4044P. Meanwhile, the 
output of VFO, after amplified by buffer amplifier Q13, Q14, 
is wave-shaped by Q18 and fed to MC-4044P. 

MC-4044 consists internally of a phase detector (PD), charge 
pump and amplifier, and it is used in this transceiver as 
shown in Fig. 8. The output of PD #1 is fed to the varicap of 
VCO through the charge pump and active filter. The output 
D2 of PD #2 becomes high level (constant) when either (or 
both) input signal is removed. By utilizing this quality, it is 
used as OFF circuit for VCO. If the TS-820 function is chang- 
ed over to remote VFO without connecting remote VFO, PLL 
is not locked. Thus, under such a condition, VCO output is 
automatically turned OFF. 
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Fig. 8 TS-820 phase detector circuit 


FUNCTIONAL DISCRIPTION 


This PLL part consists of two printed circuits boards of VCO 
part and PD/HET part. These printed circuits boards are 
shielded from each other and the overall unit is housed in a 
shielding case, thus achieving full shield effect. 
The PLL circuit of this transceiver is provided with the follow- 
ing features. 

1. Since the phase comparison is performed at a frequency 
as high as 5 MHz, the response speed is rapid and C/N 
is improved. When “cross” operation is performed 
together with remote VFO or fixed channels by using 
VOX, the signal is interrupted at the beginning if the lock 
time is not long. When the reference frequency is as 
high as 5 MHz, the cut-off frequency of the active filter 
can be selected at high frequency and therefore no 
problem is offered here. 

2. Since VCO is used independently in each band, the C/N 
of the oscillator is improved. 

3. Since. the output of VCO is applied directly to the 
transmitter and receiver mixers, the spurious 
characteristic is excellent. This is one of the large 
merits, aS Compared with the premix system. 

4. Since MC-4044 is used for phase comparison and 
therefore the variable range of VCO is narrow, there is no 
possibility of unlocking. 

5. Since VFO uses the conventional range of 5.5 to 5.0 
MHz, TS-820 has compatibility with other KENWOOD’s 
transceiver models. 


The VFO used is basically the same as the traditional VFO. 
VFO-520 can be used as remote VFO as it is. 


IF SHIFT CIRCUIT 


This IF shift operation shifts the carrier frequency by +1.7 
kHz and thereby moves IF frequency and the pass-band of 
the crystal filters. Thus, AF output can be received in the 
frequency response of +1.7 kHz high-cut or low-cut. As 
shown in Fig. 9, the IF shift circuit is energized only during 
receiving and deenergized during transmitting, fixed by VR1 
in CAR-1 unit. This function is achieved by employment of 
use of PLL circuit in the local oscillator part. The feature of 
the IF shift circuit is as follows: 

1. Tone quality adjustment and interference elimination du- 
ring SSB receiving. During USB mode operation, the 
receiving characteristics of low-cut and high-cut are 
obtained by turning the IF SHIFT knob clockwise and 
counterclockwise respectively. (Opposite to the above 
during LSB mode operation.) Thus, the received signal 
can be heard in the desired tone quality, and _ inter- 
ference from the sidebands of adjacent channel signals, 
if any, can be eliminated by using the IF shift circuit. 
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CAR-1 unit (X50-1310-00) 


Fig. 9 IF SHIFT circuit 


FUNCTIONAL DISCRIPTION 


2. Adjustment of tone quality during CW mode operation 
O When no CW filter is installed: 


When the main tuning knob is adjusted so that the beat 
tone becomes approx. 800 Hz while receiving CW signal 
with the IF SHIFT knob set to the center position and the 
RIT switch turned OFF, the transmitting frequency of the 
Own station can be set to that of the party station. After 
this zero-in, turn the RIT switch on and turn the RIT knob 
to sound clear. When there is interference, it might be 
eliminated by turning the IF SHIFT knob. However, 
attaching of the exclusive CW filters is more effective 
(YG-88C at option). 


O When CW filter is installed: 


Set the IF SHIFT knob at the center position and turn 
OFF the RIT switch. While receiving a signal, set the 
main tuning knob until S meter indicates maximum. The 
received tone then becomes approx. 800 Hz and the 
transmitting frequency is set to that of the party station. 
Turn ON the RIT switch, adjust the RIT knob to the desi- 
red position and set the IF SHIFT knob to the highest 
receiving level. 


O When the digital display is provided: 


The digital display indicates the frequency of carrier sig- 
nal (BFO signal) and therefore during CW receiving, it 
indicates the frequency shifted from the transmitting 
frequency of the party station by the receiving beat 
frequency (when the IF SHIFT knob is set to the center 
position, the lower-side beat frequency is indicated). 
lf zero-in operation is performed by using the digital 
display, follow the procedure shown below. 

Turn ON the RIT switch and turn the RIT knob, while 
Operating the stand-by switch, until the frequency 
indication is kept unchanged regardless of change-over 
from transmitting mode to receiving mode and vice 
versa. Leave the RIT knob as it is and turn the main tu- 
ning knob until the zero beat is obtained with respect to 
the transmitting signal of the party station (the zero beat 
is easy to obtain by turning the IF SHIFT knob). Through 
the above proc-edure, the transmitting signal can be set 
to that of the party station. Turn the RIT knob until the 
desired position is obtained. 


Receiving CW FILTER 
CAR position SSB FILTER 


4 Cie es se fg 

I cr \ 
| 
1 
| 
| 
1 
i} 


8829 


Mark (wide) 
8829.85 


Mark (narrow) Space 
8830.53 8830.7 


Fig. 10 RTTY frequency 


8831 8832(kHz) 


3. When FSK (RTTY) is operated 


For the RITY operation, a demodulator and a 
teletypewriter are necessary. Demodulators that are 
Operated with audio input signals with filters of 2125 
/2295 Hz (NARROW, 170 Hz shift) or 2125/2975 Hz 
(WIDE, 850 Hz shift) incorporated can be all used for 
this purpose. For keying of the FSK circuit in TS-820, 
insert a relay coil into the closed loop circuit of the 
teletypewriter and connect the relay contacts to the 
RTTY KEY jack on the rear panel. 

Fig. 10shows the relationship between the transmitting 
and receiving frequencies used in TS-820. Although the 
frequency deviation in the FSK circuit has been set to the 
NARROW side in our factory, it can also be set to the 
WIDE side by switching the connector as shown in Fig. 
11. When making FSK operation in the WIDE side, turn 
the IF SHIFT knob counterclockwise by approx. 1.2 kHz 
until balance between mark signal and space signal can 
be obtained during receiving. 

When the CW filters available at option are equipped, 
they can be used during the NARROW side operation by 
switching the connectors in the IF unit. 

When the MODE switch is changed over to FSK 
position, the input voltage of the final stage is 
automatically reduced. Thus, the continuous 
transmission of this transceiver can be enjoyed without 
any anxiety. 


FSK NARROW 


FSK WIDE 


Carrier unit 


Fig. 11 Switching of FSK, WIDE-NARROW 
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FUNCTIONAL DISCRIPTION 


AGC CIRCUIT 


AGC signal is taken from the IF final stage Q3, and after 
amplified by Q15 and Q16, is fed to Q1, Q2 and Q3 in the IF 
circuit and the first stage Q2 in the RF amplifier, thereby 
performing GAIN control. On the collector side of Q16, each 
control operation of AGC-SLOW, FAST, OFF and RF GAIN is 
carried out. O4 and Q5 act as the meter amplifier for AGC in 
receiving and as the meter amplifier for ALC during 
transmitting. D20O is used for AGC discharge and D21 for 
prevention of reverse current flow. During transmition, Q2 
and Q3 are cut off since they are reversely biased by the RB 
line voltage. 


RF NEGATIVE FEEDBACK AND NEUTRALIZING 
CIRCUIT 


In TS-820, the tone quality of transmitting signal has been 
examined more thoroughly. Without careful overall design 
over the entire circuitry improvement of the tone quality can- 
not be achieved. For example, distortion in the low 
frequency stage, its frequency response, distortion in the high 
frequency stage, level distribution and ALC have been tho- 
roughly examined and in addition overall balance design has 
been considered. 

To minimize the distortion in AF stage, the negative feedback 
is often employed as general circuit technique. However, the 
negative feedback for the RF circuit is actually difficult to 
employ since stable operation is not easily obtained due to 
restriction by parts arrangement and frequency response. 
TS-820 applies negative feedback to the so-called tuning 
type amplifier circuit including interstage LC tuned circuits. 
(Refer to Fig. 12). 


Balanced Mixer Neutralization Drive 


3SK41 C31 


In the tuned type negative feedback, the plate impedance of 
the final stage tube and the gain are greatly changes when its 
mw matching circuit is adjusted. Thus, it is necessary to 
prevent possible undesired oscillation from occurring 
regardless of the set positions of the plate variable capacitor — 
and the drive variable capacitor. TS-820 is designed so that 
undesired oscillation won't occur when the gain increases up 
to three times as large as optimum condition. 
Neutralization also has large effect on the stability. If it is 
imperfect, phase variation increases proportionally and It is 
difficult to have effect from low band to high band in the case 
of all-band transceivers. Where variable capacitors are used 
for interstage tuning, sufficient neutralization is said to be 
difficult as compared with the mw tuning type, thus causing 
unstable negative feedback. 

Although TS-820 employs the variable capacitor type neutra- 
lization, the rotors and stators are floated from ground and 
neutralization is applied and thereby the same effect as the uw 
tuning type is obtained. 

Although the negative feedback has one effect in audio 
circuits since the bandwidth becomes wide, the selectivity is 
deteriorated in tuning type amplifiers. Thus, sufficient 
selectivity is required to be obtained before the driver stage 
in the case of such transmitter that the spurious cha- 
racteristic should be improved in the driver and final stages. 
Since TS-820, employs a balanced mixer in the IF stage, it is 
not necessary to attenuate adjacent spurious signals in the 
driver and final stage. Thus, the driver stage is placed 
immediately after the mixer and negative feedback is applied, 
there. This transceiver applies negative feedback of approx. 
6 dB by C5 and C10 and improvement of approx. 10 dB is 
effected by the tertiary cross modulation products. 
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Fig. 12 RF-NFB circuit 


FUNCTIONAL DISCRIPTION 


NB CIRCUIT 


The NB unit roughly consists of a signal system and noise 
system. 

The signal converted into IF signal of 8.83 MHz is purified 
through a filter for removing adjacent large input interference 
(+15 kHz at —6 dB point in case of X1 and X2) and fed to 
the crystal filter through balanced type blanking gate circuit 
D1 ~ D4 and matching transformer T4. 

When NB switch is turned ON, the received signal passed 
through the input filter circuit is buffer amplified by FET and 
its noise Component only is picked out through transistors 
Q8,.Q9 and Q10 and rectified by D13 and D14 to trigger 
blanking gate D13 to D4 through Q11. Q6 acts as AGC in 
the noise blanker circuit. The noise amplified by Q8, Q9 and 
Q10 is rectified by D13 and D14 and applied to the base of 
Q6, and then applied to O8, Q9 and Q10 as AGC voltage. 
AGC time constant circuit Q6 is designed to be inoperative 
against pulse noise, but operative against continuous signal 
having short period such as SSB. Thus, 08, Q9 and Q10 are 
operated nearly in maximum gain state, and against conti- 
nuous signals they are operated in the condition that gain is 
suppressed by AGC voltage. Now, assume that Q11 is tur- 
ned ON by pulse noise when the NB switch is turned ON. 
The collector voltage of Q11 Is reduced suddenly and D1 
through D4 connected to the collector of Q11 are reversely 
biased for a specified time by the time constant circuit 
consisting of C8 and R2, thus placing the signal line to OFF 
state. That is, the pulse noise is then eliminated (such as ig- 
nition noise of automobiles) D15 is a diode for setting the 
switching level. 

This NB circuit is incorporated in IF unit. 


AUX BAND 


AUX position in BAND switch is empty channel because of 
circuit configuration. 


de 
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PARTS ALIGNMENT 


Meter Front glass Front glass Knob Knob Knob x 2 
(B31-0241-05) (B10-0195-14) (B10-0197-03) (K21-0266-04) (K21-0315-04) (K21-0268-04) 
Paddle switch x 4 Knob Front glass | Calibration knob] Knob x 4 Knob x 3 
(S44-2020-05) (K21-0279-04) (B10-0196-14) (K29-0269-04) | (K21-0269-04) (K21-0267-04) 


é 
PROCESSOR 
PULL ON 


Phone jack Knob x 2 Dial escutcheon Knob Knob ee 
(E11-0034-25) (K23-0239-04) (BO1-0105-05) (K23-0709-03) (K23-0241-14) (S59-2020-05) 
4P microphone socket Paddle switch Knob x 3 Knob x 3 Panel 
(E06-0403-05) (S44-2015-05) (K23-0240-04) (K29-0166-04) (A20-1030-05) 
Cap nut x 2 US socket 3P phone jack 9P MT socket 
(N14-0069-14) (E01-0801-05) (E11-0005-15) (EO1-0903-05) 


M type receptacle Fan Rocker switch US jack IP pin jack 
(E04-0102-05) (FO9-0041-05) (S59-2017-05) (E11-0014-05) (E13-0101-05) 


@KeEnwoon 7 DCI3.8V 20A 


ELTS-82 ae al vee 
core RI EP: 


Butterfly nut 12P connector socket US jack 
(N14-0020-04) (EO08-1208-05) (E11-0003-15) 


Slide switch IP pin jack 12P connector 2P pin jack Slide switch 
(S31-2007-05) (E13-0101-05) (EO8-1202-05) (E13-0205-05) (S31-2007-05) 


PARTS ALIGNMENT 


IF unit G23 C24 
(X48-1150-00) 


Relay unit = y pak on aaa 
VFO- : : 


a @ 


F J 4 z_ Variable capacitor B 
SS ————————— 


"Mey ‘ (CO1-0084-05) 
Coil pack unit — ‘te. 
(X44-1140-00) Variable capacitor A 


Serene ya (CO3-0060-05) 


RF unit 

(X44-1150-00) V1 V2 
RLL ASSY unit CAR ASSY unit FINAL unit 
(X60-1010-00) (X60-1000-00) (X56-1200-00) 


MARKER unit 


iE \ ns 
? (X51-0005-01) 
Sy > 


ore 
| YRECTIFIER unit 


HV unit 
X43-1110-00) 


AF-AVR unit 
(X49-1080-00) 


RELAY unit FIX *« VOX unit 
(X43-1190-00) (X50-1350-00) 
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C24 


VC1 


PARTS ALIGNMENT 


IF unit 
(X48-1150-00) 


RF unit V1 
(X44-1150-00) 


VC2 VC3 


V2 


Styren foam cushion (F) 


(H10-1446-02) 


PACKING 


Cushion 
(H10-1276-04) 


Operating manual 


Carton case (inside) 
(HO1-1618-24) 


Carton case (outside) 
(HO3-0545-24) 


4P microphone plug (E07-0403-05) 
Cable for counter calibration (E31-0039-05) 


Pin plug x 5 (E14-0101-05) 
Speaker plug (E12-0001-05) 


9P MT plug (installed) (EO5-0901- 


8P US plug (E14-0801-05) 


05) 


Plastic extension foot x 2 (N30-4012-11) 


Screw for foot x 2 (JO2-0049-14) 


AC power cord (E30-0181-05) U.S.A. 


Fuse 


4A Xx 2 (FO5-4022-05) USA, x3 Europe 
6A x 2-(FO5-6021-05) USA, x3 Europe 


Protection cover 
(H20-0439-04) 


Styren foam cushion (R) 
(H10-1447-02) 


C10 


Cn 
Cigars 
C14~17 
C18~20 


C90 0186-05 
C90 0187 05 
C90 0185 05 
C91 0017-05 
C91 0016-05 
CC45SL2H821J 
CC45SL2H102J 
CC45SL2H681J 
CC45SLEZAH2 ig 
CC45SL2H101J 


C90-0187-05 
C90-0300-05 
CK45F1H103Z 
CK45E2H103P 
C90-0327-05 
C90-0327-05 
C90-0326-05 
CC45CH2H470J 
CC45SL2H221J5 
CK45F1H103Z 
CK45D1H102M 
CK45F1H103Z 
C90-0172-05 


RD14BY2E102J 
RD14BY2E332J 
RCO5GF2H101J 
RCO5GF2H474J 


RCO5GF3A103K 
PD14BY2B560J 
PD14BY2B471J 
PD14BY2E182J 
PD14BY2E221J 
PD14BY2E681J 
PD14BY2E102J 


PARTS LIST 


Byes Re- 


CAPACITOR 


Ceramic O0.001uF 3kWV 
Ceramic 0.0047uF 1.4kWV 
Ceramic 100pF 3kWV 
Ceramic 390pF 

Ceramic 3pF 3kWV 
Ceramic 820pF +5% 
Ceramic O.001npF +5% 
Ceramic 680pF +5% 
Ceramic 270pF +5% 
Ceramic 100pF +5% 


Ceramic 0.0047uF 1.4kWV 
Ceramic 470pF AC150WV 
Ceramic OO1uF +80%—20% 
Ceramic O0.001uF +100%—0% 
Electrolytic 100uF 500WV 
Electrolytic 100uF 500WV 
Electrolytic 22uF 450WV 
Ceramic 47pF +5% 

Ceramic 220pF 500WV 
Ceramic 0.0inF +80%—20% 
Ceramic 0.001uF +20% 
Ceramic 0.001uF +80%—20% 
Ceramic 12pF 3kV 

0.01uF +80%—20% 


IkQ +5% 
Sr SKUs 70 
1002 +5% 
470k2 +5% 


10kQ + 10% 
562 +5% 
4702 +5% 
1.8kQ2 +5% 
2202 +5% 
6802 +5% 
1kQ +5% 


SEMICONDUCTOR/TUBE 


V11-0051-05 
V11-0285-05 


V40-0150-00 


RO1-3028-05 
RO3-3050-05 
RO8-3012-15 


1037-05 
1038-05 
1039-05 
-3022-15 
4017-05 
5010-05 
2077-05 
2020-05 
2015-05 
2020-05 
2007-05 
S$59-2017-05 


Diode IN60 
Diode VO6E 


Final tube S2001A 


10kQ (C), RF-PRO with switch (S10) 
10kQ2 (B), RF-VOLT, BIAS 

10kQ (A), AF, 10kQ2 (B) RF-GAIN 
oi MIC, 10kQ (B) CAR 

5kQ (B) RIT, 10kQ (F) IF-SHIFT 


Rotary switch METER SW 

Rotary switch FIX CH 

Rotary switch BAND SW 

Rotary switch FINAL 

Rotary switch FUNCTION 

Rotary switch MODE 

Push switch RIT, ATT, DH 

Paddle switch STBY, VOX, NB, MON 
Paddle switch AGC 

See-saw switch POWER, HEATER 
Slide switch SG, XVTR 

Rocker switch (Power source selectior 


COIL/TRIMMER/VARIABLE CAPACITOR 


L33-0032-05 
L33-0218-15 
[330259705 
L34-0560-05 
L34-0561-05 
L40-1511-03 


CO3-0002-05 


C03-0060-05 
C01-0084-05 


L39-0046-05 


D13-0055-04 
D16-0058-04 
D21-0326-24 


D23-0702-05 
D32-0051-04 
D32-0064-04 
D32-0075-04 
D40-0204-04 
D40-0206-05 


E01-0801-05 
EO1-0903-05 
EO3-0301-15 


marks 


Choke coil , 3uH 

Choke coil (Final) 

Choke coil, 470uH (for safety) 
Final coil (A) 

Final coil (B) (28 MHz) 
Ferri-inductor, 150uH 


Trimmer (Neutralizing) 


Variable capacitor (A) (Final) 
Variable capacitor (B) (Loard) 


Coil (Parastic suppressor) 


Bottom plate 


Dial escutcheon 

Speaker grille cloth 

Coupling x 2 (Baklite) 

Rubber cap x 3 (Opening for adjustment) 
Front glass 

Front glass (Indicating plate) 
Front glass (Main dial) 

Dial scale (Sub-dial) 

Dial scale (A) (Out side) 

Dial scale (B) (Inside) 

Pointer (PLATE knob) 

Pilot lamp x 3 12V,40 mA 

Meter 

Model name plate (KENWOOD) 
Voltage indication sticker 120/220V 
Caution sticker (high voltage) 
Fixed ch. sticker 

DC terminal indicating sticker 
Badge (TS-820) 

Warranty card 

Operating manual 

Caution card (Transmitter section) 
Caution card (Source voltage) 
Caution sticker (Source voltage) 


Sprocket x 2 

Chain ass’y 

Shaft (A) (LOAD) 

Band shaft 

Shaft (B) (DRIVE) 

Shaft (C) (PLATE) 

Shaft coupling (6¢—6¢) 
Shaft joint (6¢ —3¢) 
Shaft coupling (DRIVE) 
Ball retainer 

Shaft stopper (3 x 10) 
Shaft stopper x 2 
Switch stopper 

Vernier mechanism ass'y 
Fan ass'y 


US socket 
9PMT socket 
3P plug (Power source) 


PARTS LIST 


E04-0102-05 M type receptacle J21-1144-04 Speaker retainer 
E05-0901-05 9PMT plug J21-1148-04 Variable capacitor stopper 
E06-0403-05 4P Miceophone socket J21-1151-04 Terminal plate stopper 
EO7-0403-05 4P Microphone jack J21-1202-04 Speaker retainer assy 
E08-0204-05 2P plug socket x 2 J21-1425-04 Retainer 

EO8-1202-05 12P plug socket J21-1494-04 Meter stopper 
EO8-1207-05 12P plug J21-1495-04 Lamp stopper 
E08-1208-05 Connector socket (for transverter) J21-1496-04 Rotary switch stopper 
EO9-0204-05 2P plug socket x 3 J21-1497-04 Final coil stopper x 2 
E11-0003-15 US jack (External speaker) J21-1502-04 RF PC board stopper 
E11-0005-15 3P phone jack (Key) J21-2556-04 VFO fittings 
E11-0014-05 . US jack (RTTY) J21-1504-14 Shaft holder x 2 
E11-0034-25 US jack (2P with SW) J31-0141-04 Ring spacer (Microphone) 
E12-0001-05 Phone plug (SP) J32-0074-04 Hexagonal boss (AF) x 4 
E13-0101-05 1P jack x 3 J32-0218-04 Hexagonal boxx x 8 (Push switch) 
E13-0205-05 2P jack J32-0220-04 Hexagonal boss x 2 (Final) 
E14-0101-05 1P plug x 6 J32-0222-04 Boss for dial scale (A) 


E£14-0801-05 US plug J32-0223-14 Boss for dial scale (B) 

E20-0512-05 5P terminal plate J32-1030-14 Round boss 

E20-1003-05 10P terminal plate J41-0020-04 Knob bushing x 3 

E22-0207-05 Lug plate J41-0024-15 Cord bushing 

E23-0014-04 Acme terminal J61-0006-04 Free up belt Europe 
E23-0056-05 Terminal J61-0019-05 Vinyl tie X 12 


E23-0093-05 Teminal (mini connector) 
E30-0181-05 AC power cord U.S.A. 


KO1-0049-15 Handle 


E31-0037-05 3P connector with lead (FSK switching) K21-0266-04 Knob FIX, CH 
E31-0038-05 3P connector with coaxial cable K21-0267-04 Knob x 3 DRIVE, FUNCTION, COMP LEVEL 
E31-0039-05 Counter cable K21-0268-04 Knob x 2 CAR, RF GAIN 
E33-0084-00 Wire kit U.S.A. K21-0269-04 Knob x 4 LOAD, RIT, MIC, AF GAIN 
E33-0085-00 Wire kit Europe K21-0279-04 Knob METER 
E33-0097-00 Wire kit USA. K21-0315-04 Knob PLATE 
E33-0098-00 Wire kit Europe K21-0709-03 Knob MAIN 
E90-0004-15 Plate cap x 2 K23-0239-04 Knob BAND, MODE 
K23-0240-04 Knob VOX, ANTI VOX, DELAY 

FO5-4022-05 Fuse (4A) x 2 K23-0241-14 Knob IF SHIFT 

Fuse (4A) x 3 Europe K29-0166-04 Knob (Push) x 3 DH, RF ATT, RIT 
FO5-6021-05 Fuse (6A) x 2 U.S.A. K29-0269-04 Knob (Calibration) 


Fuse (6A) x 3 


FO9-0041-05 Fan 
F10-0402-04 Shield plate (Relay) 

F10-0412-14 Shield plate (Final) 

F11-0243-23 Final box 

F11-0244-03 Final cover 

F15-0205-04 Shading plate 

F15-0601-04 Shading plate (small) x 2 
F19-0133-14 Protecting plate (for DC-DC converter) 


LO1-1056-05 Power transformer 
L15-0002-15 Choke coil (Low frequency) 


ANT relay 


$51-4017-15 


T03-0027-15 
T40-0022-05 


Speaker 
Motor 


X40- 


1110-00 
X43-1090-02 Rectifier unit 
X43-1110-00 HV unit 
X43-1190-00 Relay unit 
X44-1140-00 Coil: pack unit 
X44-1150-00 RF unit 
X48-1150-00 
X49-1080-00 
X50-1350-00 
X52-0005-01 
-1180-00 
-1190-00 


VFO unit 


G0O1-0801-04 Spring (for earth) 
G11-0008-04 Cushion (Relay) 
G11-0053-04 Cushion 


HO1-1608-24 Carton case (Inside) 
HO3-0545-24 Carton case (Outside) Europe 
HO3-1603-14 Carton case (Outside) U.S.A. 
H10-1276-04 Cushion 

H10-1446-02 Styrene foam cushion (F) 

H10-1447-02 Styrene foam cushion (R) 

H20-0439-04 Protection cover 

H25-0029-04 Polyetylene bag 

H25-0120-04 Polyetylene bag 


IF unit 
AF-AVR unit 
FIX-VOX 
Marker unit 


Indicator unit 
VOX-VR unit 
1200-00 FINAL unit 
1000-00 CAR ass’y unit 
X60-1010-00 PLL ass’y unit 


JO02-0022-05 Leg (Small) x 4 
JO2-0049-14 Leg (Large) x 6 
J13-0033-15 Fuse holder 
J19-0006-04 Switch stopper 
J19-1301-04 Diode holder x 4 
J21-0392-04 Lead holder 
J21-0934-15 Fitting for handle x 2 
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PARTS LIST 


i ee: 
J21-0895-03 VFO variable capacitor stopper 
J25-1505-13 VFO stopper 


HV (X43-1110-00) 


VFO (X40-1110-00) 


ae Re- 


CAPACITOR 


CC45PG1H470J Ceramic 47pF +5% 


CC45LG1H150J Ceramic 15pF +5% 

CC45SG1HO70J Ceramic 7pF +5% Pee Re- 
Ref. N Parts No. D t 

CC45LG1H220J Ceramic 22pF +5% 

CM93F2A151J Mica 150pF +5% CAPACITOR 

CC45CH1HO30D Ceramic 3pF +0.5pF 


CK45F1H223Z Ceramic 0.022uF +80%—20% 


RESISTOR 


CK45E2H103P Ceramic O.01npF +100%—O0% ea: 


CK45F1H473Z 
CK45F1H223Z 


CC45SL1H330J 
CC45SL1HO50D 


CC45SL1H100D 
CC45SL1HO50D 
CK45F1H103Z 
CK45F1H473Z 
CC45CG1H100D 


Ceramic 0.047uF +80%—20% 
Ceramic 0.022uF +80%—20% 
Ceramic 33pF +5% 

Ceramic 5pF +0.5pF 
Ceramic 10pF +0:5pF 
Ceramic 5pF +0.5pF 
Ceramic O.01pF +80%—20% 
Ceramic 0.047uF +80%—20% 
Ceramic 10OpF a) Spr 


Carbon 100kQ +5% 1/2W 
Carbon 680k2 +5% 1/2W 
Carbon 56kKQ +5% 1/2W 
Carbon 12kQ +5% 


RCO5GF2H104J 
PD14BY2H684J 
RCO5GF2H563J 
RCO5GF2H123J 


MISCELLANEOUS 


| aie E23-0047-04 Terminal (square) x 6 Pe | 


RELAY (X43-1190-00) 


marks 


RESISTOR 


PD14BY2E105J Carbon 
PD14BY2E101J Carbon 
PD14BY2E105J Carbon 
PD14BY2E331J Carbon 
PD14BY2E333J Carbon 
PD14BY2E473J Carbon 
PD14BY2E102J Carbon 
PD14BY2E101J Carbon 


CAPACITOR 


C12 C90-0325-05 Electrolytic 2200uF 25WV 
C3 CK45F1H473Z Ceramic 0.04uF +80%—20% 
C45 CK45F1H103Z Ceramic O0.01nF +80%—20% 
C6 CQ92M1H104K Mylar O.1uF  +10% 


RESISTOR 


RS14AB3D221J Metal film 2202 +5% 2W ie 


SEMICONDUCTOR 


V11-0418-05 Zener diode BZ-052 Pe 


SEMICONDUCTOR 


VO9-0020-05 FET 3SK22(Y) 
VO9-0011-05 EEW 2SK19(Y) 
V03-0079-05 2SC460(B) 


V11-0053-05 
V11-0051-05 


$D111 
IN60 


MISCELLANEOUS 


$51-4031-05 
E40-1413-05 


E40-0613-05 


Relay 
Mint connector 


COIL/VC/TRIMMER 


L32-0098-05 
L40-1021-03 
L40-2201-03 
L40-1021-03 


Oscillator coil 


Mini connector 


Ferri inductor 1 mH 
Ferri inductor 22H 
Ferri inductor 1 mH 


RECTIFIER (X43-1090-02) 


Re- 


CAPACITOR 


CO3-0001-05 
C05-0013-15 


Variable capacitor (Small size) 


Ceramic trimmer 


MISCELLANEOUS 


VFO Case 


A0Q1-0169-23 


CEO2W2C330 
CK45E2H103P 


Electrolytic 33uF 160WV 
Ceramic 0.0iuF +100%—O0% 


B42-0010-04 Indication tape 


RESISTOR 


CO1-0169-05 Variable capacitor 


RCO5GF2H474J 
RS14AB3D471J 
RCO5GF2H102J 
RCO5GF2H104J 
PD14CY2E104J 


Carbon 410kQ 
Metal film 470Q 
1kQ 
100kQ 
100kQ 


D22-0011-05 
D40-0205-05 


Shaft coupling 


Dial mechanism Carbon 


Carbon 
E08-0204-05 
E13-0101-05 
E22-0207-05 
E23-0021-04 


2P plug socket Carbon 


1P pin jack 


SEMiCONDUCTOR 


Lug plate 


V11-0282-05 
V11-0285-05 
V11-0290-05 


Diode 
Diode 
Diode 


Terminal x 5 


VFOcover 
VFO shield plate 
VFO box 


FO7-0231-34 
F10-0249-14 
F11-0010-04 


MISCELLANEOUS 


E23-0047-04 


Terminal (square) x 17 


GO3-0009-04 Spring 
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PARTS LIST 


3 COIL PACK (X44-1140-00) 


7a f ORIVE 


L19 L34-0556-05 Tuning coil 
L20 L34-0557-05 Tuning coil 28 


CC45RH1H151JTD 


CC45RH1H101JTD 
CC45SL1H561JTD 


CK45F1H103Z 
CC45RH1H220J 
CC45RH1H221JTD 
CC45RH1H101JTD 
CC45SL1H561JTD 
CC45RH1H330J 
CC45RH1H390J 
CQ92M1H102J 


CC45RH1H101JTD 
CC45RH2H121JTD 
CC45RH2H330J 

CC45SL1H561JTD 
CK45E2H103P 
CC45SL1H100D 
CK24E2H103P 


CC45RH1H330J 
CK45F1H103Z 

CC45RH1H390J 
CC45RH1H390J 
CC45HH1H390J 
CC45RH1H390J 
CC45RH2H390J 
CC45RH1HO50D 


CAPACITOR 
CC45RH1H560J 
CC45RH1H470J 
CC45RH2H330J 
Ceramic 0.01uF + 80% —20% PR AITOR 
Ceramic 39pF +5% 
CC45SL1H330J Ceramic 33pF +5% 
Ceramic 39pF +5% 
Ceramic 39pF +5% CK45F1H103Z Ceramic 0.01uF +20% 


CC45RH1H560J Ceramic 56pF +5% 
CC45RH2H560J 
Ceramic 39pF +5% 
CK45F1H103Z Ceramic O0.0ipF +80%—20% 
Ceramic 5pF +5% 


L21~23 | L40-0711-03 Ferri-indicator 
CC45RH1H470J [Ceramic 47pF  +5% (24 vont oie Ugseie 
Geri 56pF +5% (25 L34-0559-05 Trap coil 
Ceramic 47pF +5% 
Ceramic 56pF +5% VC1~3 |CO1-0127-15 Variable capacitor 
CC45RH2H390J Ceramic 39pF +5% ‘ MISCELLANEOUS 
Ceramic 33pF +5% Z 
Ceramic 1 50pF +5% D13-0032-03 Sprocket x 3 
Ceramic 100pF +5% D13-0055-04 Sprocket x 3 
Ceramic 560pF +5% D16-0021-04 Chain ass'y 
Ceramic 0O.01iuF +80%—20% D21-0412-14 Shaft 
Ceramic 22pF +5% 
Ceramic 220pF +5% E23-0015-04 Lug (ground) 
Ceramic 100pF +5% E23-0047-04 Terminal (square) 
Ceramic 560pF +5% E40-0315-05 Mini connector x 2 
Ceramic 33pF +5% E40-0401-05 Connector x 3 
Ceramic 39pF +5% 
Ceramic 0.001pnpF +5% F10-0399-04 Shield plate x 2 
Geramie 100pF +5% J19-0486-04 VC stopper x 2 
Ceramic 120pF +5% 
Ceramic 33pF +5% $29-6003-05 Rotary wafer assy 
Ceramic 560pF +5% 
Ceramic -O.01pF +100%—0% 
Ceramic 10pF +0.5pF RF (X44-1 1 50-00) 
Ceramic O.O0inpF +100%—0% 
Ref. No. Parts No. Description 
Ceramic 33pF +5% 
Ceramic 39pF +5% 
C90-0262-05 Ceramic 0.047uF +10% 
CK45K1H102M Ceramic 0.001uF +20% 
C90-0262-05 Ceramic 0.0047 uF +10% 
CC45SL2H151J Ceramic 150pF +5% 


CQ93M2A473K Mylar 0.047uF +10% 
C91-0022-05 Ceramic 0.001uF +5% 


RESISTOR 


PD14CY12E103J 
PD14CY2E102J 
PD14CY2E223J 
PD14CY2E102J 
PD14CY2E820J 
PD14CY2E472J 
PD14CY12E392J 


Carbon 10kQ +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 22kQ +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 82Q +5% 1/4W 
Carbon 4.7kQ +5% 1/4W 
Carbon 3.9kQ +5% 1/4W 


C90-0262-05 Ceramic 0.047uF +10% 
CK45E2H103P Ceramic O.01nF +100%—0% 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CQ93M2A473K Mylar 0.047uF +10% 
CK45E2H103P Ceramic 0.01uF +100%—0% 


ES ae) 


C90-0262-05 Ceramic 0.047nF +10% 
CK45F1H103Z Ceramic O.O0lupF +80%—20% 


L34-0545-05 
L34-0548-05 
L34-0549-05 
L34-0550-05 
L34-0545-05 
L34-0546-15 
L34-0547-15 
L34-0542-05 
L34-0545-05 
L34-0543-05 


EE coil 
Tuning coil 1.9 


Tuning coil 3.5 
C90-0162-05 Ceramic 0.047uF +10% 


CC45SL1H100D Ceramic 10pF +0.5pF 
CK45F1H103Z Ceramic 0.01uF + 80% — 20% 
CC45RH1H120J Ceramic 12pF +5% 
CC45RH1H390J Ceramic 39pF +5% 
CK45F1H103Z Ceramic 0.01 uF + 80% — 20% 
C90-0262-05 Ceramic 0.047uF +10% 
CK45F1H103Z Ceramic 0.01uF + 80% — 20% 


Tuningcoil 7 

Tuning coil 14 
Tuning coil 21 
Tuning coil 28 
Tuning coil 1.9 


Tuning coil WWV 

Tuning coil 3.5 
L34-0544-05 
L34-0545-05 
L34-0546-15 


L34-0547-15 
L34-0552-15 


Tuning coil 7 


C90-0262-05 Ceramic 0.047uF +10% 
CK45D1H102M Ceramic 0.001inF +20% 
CK45F1H103Z Ceramic 0.01 uF + 80% - 
CQO93M2A224M Mylar 0.22uF +20% 


Tuning coil 14 
Tuning coil 2 
Tuning coil 28 


Tuning coil 1.9 ; 
CK45D1H102M Ceramic 0.01uF +20% 


4-0553-05 T ip d.0 
Peo: a Rt DRIVE C90-0262-05 Ceramic 0.047uF +10% 
L34-0554-05 Tuningcoil 7 
L34-0555-05 Tuning coil 14 


CEO4W1HO1O0(RL) {Electrolytic 1uF 50WV 
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PARTS LIST 


CEO4W1HR47(RL) | Electrolytic 0.47uF 20WV 
C90-0262-05 Ceramic 0.047uF +10% 
CK45E2H103P Ceramic O0.01iuF +100%—0% 


CK45F1H103Z Ceramic 0.01uF +80%—20% 


C90-0262-05 Ceramic 0.047uF +10% 
CC45SL1H220J Ceramic 22pF +5% 
CC45SL1H150J Ceramic 15pF +5% 


CK45F1H103Z Ceramic O.01nF +80%—20% 
CK45E2H103P Ceramic 0.01nF +100%—0% 


RESISTOR 


PD14CY2E101J Carbon TOOT Bae 5ie 1/4W 
PD14CY2E104J Carbon 100k2 +5% 


PD14CY2E471J Carbon 4702 +5% 1/4W 


PD14CY2E822J Carbon 8.2kQ +5% 1/4W 
PD14CY2E682J Carbon 6.8kQ2 +5% 1/4W 
PDN4CYZE2734 Carbon 27kQ +5% 1/4W 
PD14CY2E333J Carbon 33kQ2 +5% 1/4W 
PD14CY2E104J Carbon 100k2 +5% 1/4W 
PD14CY2E820J Carbon 820 +5% 1/4W 
RCO5GF2H680J Carbon 68 +5% 1/2W 
PD14CY2E563J Carbon 562 +5% 1/4W 
RCO4GF2H823J Carbon 82k22 +5% 1/2W 
RCO5GF2H392J Carbon 3.9kQ +5% 1/2W 
PD14CY2E822J Carbon 8.2kQ +5% 1/4W 
PD14CY2E472J Carbon 47kQ +5% 1/4W 
PD14CY2E393J Carbon 39kQ +5% 

PD14CY2E392J Carbon 3.9k2  +5% 

PD14CY2E472J Carbon 4.7kQ +5% 1/4W 


PD14CY2E561J Carbon 5602 +5% 


PD14CY2E333J 


Carbon 33kQ +5% 


PD14CY2E123J Carbon 12kQ +5% 1/4W 
PD14CY2E104J Carbon 100k2 +5% 1/4W 
PD14CY2E123J Carbon 12kQ +5% 1/4W 
PD14CY2E101J Carbon 1002 +5% 1/4W 
PD14CY2E221J Carbon 2200 +5% 1/4W 
PD14CY2E393J Carbon 39kQ +5% 1/4W 
PD14CY2E474J Carbon 470k2 +5% 1/4W 
PD14CY2E473J Carbon 47kQ +5% 1/4W 


PD14CY2E222J 
PD14CY2E182J 
PD14CY2E102J 
PD14CY2E182J 
PD14CY2E470J 
PD14CY2E474J 
PD14CY2E105J 
PD14CY2E103J 
PD14CY2E331J 


Carbon 2.2kQ +5% 1/4W 
Carbon 1.8kQ +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 1.8kQ +5% 1/4W 
Carbon 472 +5% 1/4W 
Carbon 470k2 +5% 1/4W 
Carbon 1MQ +5% 1/4W 
Carbon 10kQ +5% 1/4W 
3302 +5% 


Carbon 


iia ee) 
marks 


Qi VO9-0057-05 
Q2 V09-0036-05 
Q3 VO9-0057-05 
a4 V03-0123-05 
Q5 V03-0450-05 
Q6~8 VO9-0577-05 


D1 


V11-0240-05 
V11-0219-05 
V11-0414-05 
V11-0076-05 
V11-0414-05 
V11-0076-05 
V11-0250-05 
V11-0219-05 


D4 
D5 
D6 
D7 
D8 


140-1 1511-03 
L40-4711-03 
L40-1511-03 
L33-0074-05 
L40-4782-02 
L40-1511-03 


L34-0527-05 
L34-0524-05 


se oS V40-0114-00 Tube 12BY7A 


R92-0150-05 
R92-0152-05 


E40-1026-05 
E10-1902-05 
E23-0047-04 
E40-0406-05 


F11-0249-05 


IF (X48-1150-00) 


a Re- 


CAPACITOR 


FET 
FER 
Transistor 
Transistor 
FET 


Diode 
Diode 
Diode 
Diode 
Diode 


Diode 


3SK41(L) 


rato | ramen | ewton | 


SEMICONDUCT 
FET 


3SK35(GR) 


3SK41(L) 


2SC733(Y) 
2SC1515(K) 


3SK41(L) 


Zener diode WZ-090 


VO6B 

1S2588 
1S1555 
1S2588 
1S1555 


Zener diode WZ-090 


VO6B 


| | = SCOITRANSFORMeR: suns onhealunmaaan 


Tuning coil 


ee eee 


Ferri-indicator 150uH 
Ferri-indicator 470uwH 
Ferri-indicator 150WwH 
Heater choke 0.22uH 
Ferri-indicator 0.47uH 
Ferri-indicator 150uH 


MISCELLANEOUS 


Connector 


Short jamper x 2 
Short jamper 


Type U, Wafer pin 
Tube socket 


Terminal (square) 


Shield case 


Transformer (wide range) 


RCO5GF2H225J 
PD14CY2E101J 


Carbon 


Carbon 


2.2MQ 
1002 


CC45SL1H221J Ceramic 220pF +5% 
PD14CY2E103J Carbon 10k +5% CC45SL1H100D |Ceramic 10pF —-+0.5pF 
PD14CY2E274J Carbon 270k +5% 1/4W CC45SL1H030C Co ane +0.25pF 
PD14CY2E103J Carbon 10k +5% 1/4W Ait 


+5% 
+5% 


CC45SL1H470J 
CK45F1H103Z 


Ceramic 47pF +5% 
Ceramic O.01nF +80%—20% 


PD14CY2E471J Carbon 4700 +5% 
PD14CY2E101J 
PD14CY2E471J 


PD14CY2E222J 
R54 PD14CY2E470J 


RCO5GF2H474J 
PD14BY2B470J 


Carbon 10022 + 5% 
Carbon 4702 +5% 1/4W 


Carbon 2.2kQ +5% 1/4W 
Carbon 472 +5% 


470k2 +5% 
4700 +5% 


Carbon 


Carbon 
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C90-0254-05 
CK45F1H103Z 
C90-0254-05 
CK45F1H103Z 
C90-0254-05 


C90-0254-05 


CC45SL1H470J 
CK45F1H103Z 


Ceramic 


Ceramic 
Ceramic 
Ceramic 


Ceramic 


Ceramic 
Ceramic 


Ceramic 


0.022uF 
0.01 uF 
0.022uF 
0.01uF 
0.022uF 


0.022uF 
47pF 
0.01uF 


shy, a i i CEO4W1C100 Electrolytic 10uF 16WV 
ieee ee CK45F1H103Z Ceramic O0.01pF +80%—20% 

R47 PD14CY2E154J Carbon 150k2 +5% 

R48 PD14CY2E184J Carbon 180k2 +5% 


25WV 
+ 80% — 20% 
25WV 
+ 80% — 20% 
25WV 


25WV 
+5% 


+ 80% — 20% 


PARTS LIST 


Parts No. Description ng Parts No. Description RS 
marks marks 


C90-0254-05 Ceramic 0.022uF 25WV C100 CQ92M1H153K Mylar 0.015uF +10% 
CC45SL1H470J Ceramic 47pF +5% C101 CEO4W1E4R7(RL) | Electrolytic 4.7uF 25WV 
C102 C90-0162-05 Ceramic 0.047uF 25WV 
C103 CEO4W1A470(RL) | Electrolytic 47uF 10WV 
C104 CEO4W1HO10(RL) | Electrolytic 1uF 50WV 
C105 CEO4W1H3R3(RL) | Electrolytic 3.3uF 50WV 
C106 CEO4WE4R7(RL) Electrolytic 4.7uF 25WV 
C107,108} CEO4W1HO10(RL) |} Electrolytic 1uF 50WV 
C109 CEO4W1C100(RL) | Electrolytic 10uF 16WV 
C110 CK45F1H103Z Ceramic 0.01nF -+80%—20% 


CL45F1J103Z Ceramic O0.01uF +80%—20% 
C90-0262-05 Ceramic 0.047uF 25WV 
C90-0254-05 Ceramic 0.022uF 25WV 
CC45SL1H100D Ceramic 10pF +0.5pF 
C90-0254-05 Ceramic 0.022uF 25 WV 
CK45P1H102M Ceramic 0.001uF +20% 
CC45SL1H101J Ceramic 100pF +5% 
CK45F1H103Z Ceramic 0.0iuF +80%—20% 
C90-0254-05 Ceramic 0.022uF 25WV 


Cr 
C112~116 
C7 
C118 
C119,120 


C90-0262-05 
C90-0254-05 
CK45F1H103Z 
C90-0254-05 
CEO4W1HO10(RL) 


Ceramic 0.0474F 25WV 
Ceramic 0.022uF 25WV 
Ceramic O0.01inpF +80%—20% 
Ceramic 0.022uF 25WV 
Electrolytic 1uF 50WV 


CK45F1H103Z Ceramic 0.01nuF +80%—20% 
CEO4W1HO10 Ceramic 1uF 50WV 
CK45F1H103Z Ceramic O0.01nuF +80%—20% 


CK45D1H102M Ceramic 0.001uF +20% C121 CEO4W1C100(RL) Electrolytic 10uF 16WV 
CK45F1H103Z Ceramic 0.01uF +80%—20% C122 C90-0262-05 Ceramic 0.047uF 25WV 
C90-0254-05 Ceramic 0.022uF 25WV C123 CO92M1H102K Mylar O0.001npF +10% 
CK45F1H103Z Ceramic O.01uF +80%—20% C124 C90-0262-05 Ceramic 0.047uF +5% 
CC45SL1HO30C Ceramic 3pF +0.25pF CiZ5 CC45RH1H151J Ceramic 150pF +5% 
Ci27 CC45PG1H151J Ceramic 150pF +5% 
C90-0254-05 Ceramic 0.22uF 25WV C128 CC45SL1H100D Ceramic 10pF +0.5pF 
CK45D1H102M Ceramic 0.001pF +20% C129 CC45SL1H220J Ceramic 22pF +5% 


CC45SL1H331J Ceramic 330pF +5% 
C90-0254-05 Ceramic 0.022uF 25WV 


C130,131) CQ92M1H103K Mylar 0.01nF +10% 


CK45F1H103Z Ceramic -O0.01npF +80%—20% Gi3zZ C90-0254-05 Ceramic 0.022uF 25WV 
CC45SL1HO10C Ceramic 1pF +0.25pF C133 CC45SL1H220J Ceramic 22pF +5% 
CC45SL1H470 Ceramic  47pF +5% C134 CC45SL1H101J Ceramic 100pF +5% 
C90-0254-05 Ceramic 0.022uF 25WV C135 CE04W1H010 Electrolytic 1yF 50WV 


CC45SL1H101J Ceramic 100pF +5% 


C138 CEO4W1E4R7 Electrolytic 47uF 4.7uF 


CC45SL1H100D Ceramic 10pF +0.5pF 


C139 CK45F1H103Z Ceramic O.01nF +80%—20% 
CEO4W1C100 Electrolytic 10uF 16WV C140 C90-0254-05 Ceramic  0.022uF 25WV 
CQ92M1H103K Mylar 0.01uF +10% 

CEO4W1C010 Electrolytic 1uF 5OWV C141 CEO04W1C470 Electrolytic 47uF 16WV 
CK45D1H102M Ceramic 0.001pF +20% 1 C142 CC45SL1H470J Ceramic  47pF + 5% 


CEO4W1C330 Electrolytic 33uF 16WV 
C90-0254-05 Ceramic 0.022uF 25WV 
CC45SL1H470J Ceramic 47pF +5% 
CC45SL1H221J Ceramic 220pF +5% 


C144 


C145 
C146 


C147 
C148 


CEO4W1H010 


CC45CH 1H680J 
CK45F1H103Z 


CC45SL1H100D 
CK45F1H473 


Electrolytic 1uF 5OWV 


Ceramic 68pF +5% 
Ceramic 0.001uF +80%—20% 


Ceramic 10pF +0.5pF 
0.047uF + 80% — 20% 


C90-0254-05 Ceramic 0.022uF 25WV 


C90-0254-05 Ceramic 0.022uF 25WV 
CK45F1H103Z Ceramic O0.0inpF +80%—20% 
CC45UJ1H220J Ceramic 22pF +5% 
CK45F1H103Z Ceramic 0.01nF +80%—20% 
CC45SL1H101J Ceramic 100pF +5% 
C90-0245-05 Ceramic 0.047nF 25WV 
C90-0262-05 Ceramic 0.022uF 25WV 


PD14CY2B221J 
PD14CY2B561J 
PD14CY2B221J 


+ 5% 
+ 5% 
+ 5% 


Carbon 


Carbon 


CK45F1H103Z Ceramic 0.01nF +80%—20% Sa 
CEO4W1HO10 Electrolytic 1uF 5OWV 
C90-0262-05 Ceramic 0.047. 25WV Ul ype femedaat| Nala £5% 1 
CEO4W1HO10(RL) | Electrolytic 1pF 5OWV PD14CY2B102J Carbon —1ki t5% 1/8W 
CK45F1H1032 Ceramic 0:01nF +80%—20% PD14CY2B472J =| Carbon = 4.7K +5% = =—-1/8W 
CK45D1H102M Ceramic  0.001uF +20% PD14C¥2B102J Carbon 1ki £5% = 1/8W 
BEAsciniti470) (| Cerarniel..47pFo0! "46% PD14CY2B392J  |Carbon 39k +5%  1/8W 
PD14CY2B221J  |Carbon 2202 +5% 1/8W 
PD14CY2B473J  |Carbon 47k +5% = 1/8W 
1 
1 
1 


Carbon 


PD14CY2B392J 
PD14CY2B473J 
PD14CY2B221J 
PD14CY2B561J 
PD14CY2B392J 


Carbon + 5% 
+ 5% 
+ 5% 
+ 5% 


Tt 5% 


Carbon 


Carbon 
Carbon 
Carbon 


CK45F1H103Z Ceramic O0.01unF +80%—20% 
CC45SL1HO50D Ceramic 5pF +0.5pF 


CC45SL1H101J Ceramic 100pF +5% PD14CY2B103J Carbon + 5% 
CEO4W1H010 Electrolytic 1uF 50WV PD14CY2B123J Carbon + 5% 
C91-0404-05 Electrolytic 330uF 10WV PD14CY2B473J Carbon 47k = £5% = 1/8W 


PD14CY2B102J Carbon 


CC45SL1H470J Ceramic 47pF +5% 


PD14CY2B101J 
PD14CY2B153J 


Carbon 
Carbon 


CEO4W1H010 Electrolytic 1uF 5O0WV 
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PARTS LIST 


ne Re- 
Ref. N 


PD14CY2B122J Carbon 1.2kQ +5% 1/8W R91 PD14CY2B102J Carbon = 1kQ +5% 1/8W 
PD14CY2B152J Carbon 1.52 +5% 1/8W R92 PD14CY2B331J ‘Carbon 3302  +5% 1/8W 
PD14CY2B221J Carbon 2202 +5% 1/8W /R93,94 |PD14CY2B223J Carbon 22k2 +5% 1/8W 
PD14CY2B103J Carbon 10k2 +5% 1/8W R95 PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14CY2B473J Carbon 47kQ2 +5% 1/8W R96 PD14CY2B102J Carbon = 1kQ2 +5% 1/8W 
PD14CY2B471J Carbon 4702 +5% 1/8W R97 PD14CY2B183J Carbon 18kQ2 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W R98 PD14CY2B153J ‘Carbon 15k2 ~—-+5% 1/8W 

R99 IPD 14CY2B683J Carbon 68k2  +5% 1/8W 


,PD14CY2B103J Carbon 10k +5% 1/8W 
PD14CY2B274J Carbon 270k2 +5% 1/8W 
PD14CY2B471J Carbon 4702 +5% 1/8W 
PD14CY2B101J Carbon 1002 +5% 1/8W 
PD14CY2B472J Carbon 4.7k2 +5% 1/8W 
PD14CY2B682J Carbon 68k2  +5% 1/8W 
PD14CY2B103J Carbon 10kQ2  +5% 1/8W 
PD14CY2B102J Carbon 1k +5% 1/8W 
PD14CY2B472J ‘Carbon 4.7kQ2 +5% 
PD14CY2B102J Carbon 1k +5% 1/8W 
PD14CY2B123J Carbon 12kQ2 +5% 1/8W 
PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14CY2B333J Carbon 33k2 +5% 1/8W 
PD14CY2B683J Carbon 68k2 +5% 1/8W 
PD14CY2B102J Carbon = 1k +5% 1/8W 
PD14CY2B471J Carbon 4702  +5% 1/8W 
PD14CY2B333J Carbon 33k2 +5% 


R100 IPD 14CY2B223J Carbon =. 22k +5% 1/8W 


R101 PD14CY2B102J Carbon =: 1kQ2 +5% 1/8W 
R102 PD14CY2B221J Carbon 2202 +5% 1/8W 
R103,104|PD14CY2B331J Carbon 3302 +5% 1/8W 
R105 PD14CY2B103J Carbon 10k +5% 1/8W 
R106 PD14CY2B332J Carbon 3.3kQ2  +5% 1/8W 
R107 PD14CY2B102J Carbon —-1kQ +5% 1/8W 
R108 PD14CY2B471J Carbon 4702 +5% 1/8W 


R109 PD14CY2B123J Carbon 12kQ. — +5% 1/8W 
R110 PD14CY2B103J Carbon 10kQ +5% 1/8W 


R111 PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
R112 PD14CY2B102J Carbon =: 1kQ +5% 1/8W 
R113 PD14CY2B470J Carbon 4702 +5% 1/8W 
R114 PD14CY2B103J Carbon 10kQ +5% 1/8W 
R115,116|PD14CY2B471J Carbon 4702 +5% 1/8W 
R117 PD14CY2B472J Carbon 4.7kQ2 +5% 1/8W 
R118 PD14CY2B104J Carbon 100kQ2 +5% 1/8W 
R119 PD14CY2B223J Carbon 22kQ2 +5% 1/8W 
R120 PD14CY2B562J Carbon 5.6kQ2 +5% 1/8W 


PD14CY2B103J Carbon 10k2  +5% 
PD14CY2B222J Carbon =. 2.20 +5% 1/8W 
PD14CY2B224J Carbon 220k2 +5% 1/8W 
PD14CY2B222J Carbon 2.2k2 +5% 1/8W 
PD14CY2B154J Carbon 150k +5% 1/8W 
PD14CY2B333J Carbon 33k2 +5% 1/8W 
PD14CY2B331J Carbon 3302  +5% 1/8W 
PD14CY2B152J Carbon ‘1.52 +5% 1/8W 
PD14CY2B104J Carbon 110k2 +5% 1/8W 
PD14CY2B273J Carbon 27k2 +5% 1/8W 
PD14CY2B223J Carbon 22kQ2 45% 1/8W 


R121 PD14CY2B102J Carbon = 1kQ +5% 1/8W 
R122 PD14CY2B473J Carbon 47kQ +5% 1/8W 
R123 PD14CY2B221J Carbon 2202 +5% 1/8W 
R124 PD14CY2B562J Carbon 5.6kQ2  +5% 1/8W ~ 
R125 PD14CY2B392J Carbon 3.9kQ2  +5% 1/8W 
R126 PD14CY2B102J Carbon =: 1kQ2 +5% 1/8W 
R127 PD14CY2B332J Carbon 3.32 +5% 1/8W 
R128 PD14CY2B101J Carbon 1002 +5% 1/8W 
R129 PD14CY2B104J Carbon 100k2 +5% 1/8W 
R130 PD14CY2B474J Carbon 470k? +5% 1/8W 


PD14CY2B102J Carbon 1kQ +5% 
PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B224J Carbon 220kK2 +5% 1/8W 
PD14CY2B222J Carbon 2. 2kMe 5 5% 1/8W 
RCO5GFH225J Carbon 2.2MQ +5% 1/2W 
PD14CY2B103J Carbon 10kQ +5% 1/8W 
PD14CY2B332J Carbon 3.3k2 +5% 1/8W 
PD14CY2B683J Carbon 68k +5% 1/8W 
PD14CY2B561J Carbon 5602 +5% 


R132 PD14CY2B331J Carbon 3302 +5% 1/8W 
R133 PD14CY2B101J Carbon 1002 +5% 1/8W 
R134 PD14CY2B222J Carbon 2. 2k RET Sis 1/8W 
nsec h/ PD14CY2B223J Carbon 22kQ +5% 1/8W 
R138 PD14CY2B471J Carbon 4702 +5% 1/8W 
R139 PD14CY2B104J Carbon 100k2 +5% 1/8W 
R140 PD14CY2B101J Carbon 1002 +5% 1/8W 


PD14CY2B471J Carbon 4702 +5% 
PD14CY2B330J Carbon 332 +5% 1/8W 
PD14CY2B221J Carbon 2202 +5% 1/8W 
PD14CY2B474J Carbon 470k2 +5% 1/8W 
PD14CY2B274J Carbon 270kK2 +5% 1/8W 
PD14CY2B394J Carbon 390k2 +5% 1/8W 
PD14CY2B221J Carbon 22022 +5% 1/8W 


R141 PD14CY2B102J Carbon 1kQ +5% 1/8W 
R142 PD14CY2B102J Carbon 1kQ +5% 1/8W 
R143 PD14CY2B561J Carbon 5602 +5% 1/8W 
R145 PD14CY2B102J Carbon 1k +5% 1/8W 
R146 PD14CY2B472J Carbon 4.7kQ2 +5% 1/8W 
R147 PD14CY2B103J Carbon 10kQ +5% 1/8W 


PD14CY2B102J Carbon 1k +5% R148 PD14CY2B221J Carbon 2202  +5% 1/8W 
R149,150 |PD14CY2B270J Carbon 272 +5% 1/8W 

PD14CY2B273J Carbon = 2.7k&2_ 5% R151 PD14CY2B822J Carbon 8.2k2 +5% 1/8W 

PD14CY2B104J Carbon 100k +5% 1/8W R152 PD14CY2B473J Carbon 47kQ +5% 1/8W 

PD14CY2B103J Carbon 10k +5% 1/8W R153 PD14CY2B470J Carbon 472 +5%  1/8W 

PD14CY2B104J Carbon 100k +5% 1/8W R154 PD14BY2E474J Carbon 470k2 +5% 1/4W 

PD14CY2B223J Carbon 22k2 +5% 1/8W SEMICONDULIOR 

PD14CY2B101J Carbon 1002 +5% /BW 

PD14CY2B102J Carbon 1k +5% /8W V09-0036-05 FET 3SK35GR 


Hall 2SK19(GR) 
Transistor 2SA495(Y) 
Transistor 2SC733(Y) 
2SK19(GR) 


VO9-0012-05 
V01-0027-05 
V03-0123-05 
VO9-0012-05 


PD14CY2B562J 
PD14CY2B103J 
PD14CY2B154J 


Carbon 
Carbon 
Carbon 


5.62 
10kQ2 
150kQ2 


+ 5% 
+5% 


+5% 
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V03-0079-05 


V03-0123-05 
V03-0079-05 
V0O9-0012-05 
V03-0123-05 
V03-0079-05 
V09-0036-05 
V03-0299-05 
V03-0123-05 


V03-0299-05 
V03-0270-05 
V03-0079-05 
V01-0037-05 
V03-0270-05 
V03-0123-05 


V11-0370-05 
V11-0051-05 
V21-0004-05 
V11-0051-05 
V11-0076-05 
V11-0240-05 


Transistor 2SC460(B) 


Transistor 


Diode 1S1587 
Diode IN6O 
Varistor MV-13 
Diode IN6O 


V11-0076-05 
V11-0370-05 
V11-0051-05 
V11-0076-05 


V11-0051-05 
V11-0240-05 
V11-0076-05 
V11-0370-05 
V11-0076-05 


R12-3025-05 
R12-7013-05 
Rij2-1012-05 
R12-4015-05 
R12-0401-05 
R12-0045-05 
R12-3025-05 


L40-1511-03 
L40-1021-03 
L40-1511-03 
L40-1511-03 
L40-1511-03 
L40-1021-03 
L40-4711-03 
L40-1021-03 
L40-6825-04 
L40-1021-03 


L34-0534-05 
L34-0536-05 
L34-0537-05 
L34-0538-05 
L34-0353-05 
L34-0536-05 
L34-0535-05 
L34-0536-05 
L34-0567-05 


L34-0539-05 
L34-0540-05 
L34-0539-05 


COIL/TRIMMER/FILTER 


Diode _IN60 
Diode 


Diode IN60 


Diode 
Diode 


Fixed resistor 10kQ2 
Semi-fixed resistor 
Semi-fixed resistor 
Semi-fixed resistor 


Semi-fixed resistor 
Semi-fixed resistor 
Semi-fixed resistor 


Ferri inductor 
Ferri inductor 
Ferri inductor 


Ferri inductor 
Ferri inductor 


Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 
Ferri inductor 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 


Tuning coil 
Tuning coil 
Tuning coil 


1S1555 


Transistor 2SC733(Y) 
Transistor 2SC460(B) 
FET 2SK19(GR) 
Transistor 2SC733(Y) 
Transistor 2SC460(B) 
FET 3SK35(GR) 
Transistor 2SC1000(GR) 
2SC733(Y) 


Transistor 2SC1000(GR) 
Transistor 2SC945(R) 
Transistor 2SC733(Y) 
Transistor 2SA495(Y) 
Transistor 2SC945(R) 
Transistor 2SC733(Y) 


Diode 1S1555 
Zener diode WZ090 
Diode 1S1555 
Diode 1S1587 


Zener diode WZ090 
1S1555 
1$1587 
Diode 1S1555 


POTENTIOMETER 


500k 
1kQ 

5O0kQ2 
1000 
1002 
10kQ 


PARTS LIST 


a a 
marks 


ee 
marks 


L34-0202-05 Oscillator coil 


CO5-0030-05 
CO05-0048-05 
C05-0009-05 
C05-0030-05 


Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 
Ceramic trimmer 


L72-0038-05 


Ceramic filter 


CRYSTAL QUARTZ 


x1 L77-0499-05 NB filter 
x2 L77-0500-05 NB filter 


MISCELLANEOUS 


L71-0023-05 Crystal quartz filter SSB8.83MHz 


E23-0046-04 Terminal (square) 
E23-0047-04 Terminal (square) x 5 
E40-0714-05 Mini-connector 
E40-0512-05 Mini-connector 
E40-1714-05 Mini-connector 


E40-1414-05 Mini-connector 


J21-1499-04 
J21-1500-04 
J21-0501-04 


PC board stopper (A) 
PC board stopper (B) 
PC board stopper (C) 


AF-AVR (X49-1080-00) 


marks 


CAPACITOR 


CEO4W1C221 


Electrolytic 220uF 16WV 


CQ92M1H273K Mylar 0.027uF +10% 
CK45B1H471K Ceramic 470pF +10% 
CQ92M1H273K Mylar 0.027uF +10% 
CEO4W1E4R7 Electrolytic 4.7uF 25WV 
CQ92M1H273K Mylar 0.027uF +10% 
CQ92M1H473K Mylar 0.047uF +10% 


CEO4W1C100 Electrolytic 10uF 16WV 


CEO4W1HR47 


Electrolytic 0.47uF S5OWV 


CQ92M1H103K Mylar 0.0iuF +10% 
CEO3W1C100 Electrolytic 10uF 16WV 
CK45F1H103Z Ceramic 0.01inuF +80%—20% 
CQ92M1H104K Mylar 0. 1pF +10% 
CEO4W1HO010 Electrolytic 1uF 50WV 


CC45SLH101J 
CK45F1H103Z 


Ceramic 100pF +5% 
Ceramic 0.01uF +80%—20% 


CEO04W1H010 Electrolytic 1uF 50WV 


CQ92M1H472K Mylar 0.0047uF +10% 
CEO4W1C100 Electrolytic 10uF 16WV 
CEO4W0J101 Electrolytic 100uF 6.3WV 
CC45SL1H470J Ceramic 47pF +5% 

CQ92M1H473K Mylar 0.047uF +10% 
CEO4W1A470 Electrolytic 47uF 10WV 
CC45SL1H101J Ceramic 100pF +5% 

CEO4W1C221 Electrolytic 220uF 16WV 


CK45F1H103Z Ceramic 0.01uF + 80% — 20% 


CEO4W2HR47 


CQ92M1H473K 
CK45B1H331K 


Electrolytic O.47uF +10% 
Mylar 0.047uF +10% 
Ceramic 330pF +10% 


RESISTOR 


R1,2 PD14CY2E103J Carbon 10kQ +5% 1/4W 
R3 PD14CY2E473J Carbon 47kQ +5% 1/4W 
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PARTS LIST 


pe Re- 
PD14CY2E221J Carbon 2202 1/4W FO1-0242-04 IC heat sink 
FO1-0243-04 AVR heat sink 


PD14CY2E102J Carbon 1k te 1/4W 
PD14CY2E562J Carbon 5.6k2 +5% 1/4W 
PD14CY2E472J Carbon 4.7k2 +5% 1/4W 
PD14CY2E103J Carbon 10k2 +5% 1/4W FIX-VOX (X50-1350-00) 
PD14CY2E332J Carbon 3.3k2 +5% 1/4W 


PD14CY2E182J Carbon 1.82 


PD14CY2E103J Carbon 10kQ 


PD14CY2E102J Carbon = 1kQ +5% 1/4W CC45CH1H220J Ceramic  22pF +5% 
PD14CY2E332J Carbon 3.3k2 +5% 1/4W CK45F1H1032 Ceramic O.01nF  +80%—20% 
PD14CY2E103J Carbon 10k2 +5% 1/4W CC45CH1H270J |Ceramic 27pF +5% 
PD14CY2E223J Carbon 22k2 +5% 1/4W CK45F1H103Z Ceramic 0.01nF +80%—20% 
PD14CY2E562J Carbon 5.6k2 +5% 1/4W CC45CH1H330J Ceramic 33pF  +5% 
PD14CY2E273J Carbon 27k2 +5% 1/4W CC45CH1H680J Ceramic  68pF +5% 
PD14CY2E392J Carbon 3.9k2 +5% 1/4W CK45F1H473Z Ceramic  0.047uF +80%—20% 
PD14CY2E222J Carbon 2.2k2 +5% 1/4W CC45CH1HO50D | Ceramic = 5 pF +0.5pF 
PD14CY2E221J Carbon 2202 CC45CH1HO70D | Ceramic 7pF +0.5pF 


CC45CH1H120J 
CK45F1H473Z 


Ceramic 12pF +5% 
Ceramic 0.047uF +80%—20% 


PD14CY2E222J 


Carbon 2.2kQ 


PD14CY2E821J Carbon 8202 +5% 1/4W CK45F1H103Z Ceramic 0.01iuF +80%—20% 
PC14CY2E471J Carbon 4702 +5% 1/4W CEO4W1HO10 Electrolytic 1uF 50WV 
PC14CY2E682J Carbon 6.8k2 +5% 1/4W CK45B1H331K Ceramic 330pF +10% 
PC14CY2E473J Carbon 47kQ +5% 1/4W CEO4W1H3R3 Electrolytic 3.3uF 50WV 
PC14CY2E102J Carbon 1kQ2 +5% 1/4W 

PC14CY2E392J Carbon 3.9k2 +5% 1/4W COQ92M1H472K Mylar 0.047 uF +10% 
PC14CY2E471J Carbon 4702 +5% 1/4W CO92M1H473K Mylar 0.047uF +10% 


PC14CY2E222J Carbon 2.2kQ 


CEO4W1H3R3 
CK45F1H103Z 
CEO4W1HR47 


Electrolytic 3.3uF 50WV 
Ceramic O0.01nF +80%—20% 
Electrolytic 0.47uF 50WV 


PCI4ZEYZE2Z 123 Carbon 2.7kQ 


PCI4CY2E222) | Carbon, 2.20) tbe  1/4W CEO4W1C221(RL) | Electrolytic 220uF 16WV 
PC14CY¥2E821J Carbon 8202 +5% 1/4W CEO4W1C101 Electrolytic 100uF  16WV 
PC14CY2E471J Carbon 4702 +5% 1/4W CEO4W0J470 Electrolyte 47 uF 6 3WV 
PC14CY2E331J Carbon 3302) +5% 1/4W CK45F1H223Z Ceramic 0.022uF +80% —20% 
PC14CY2E683J Carbon 68ki2 +5% 1/4W CEO4W1H3R3 Electrolytic 3 3uF 5OWV 
PC14CY2E103J Carbon 10k2  +5% 1/4W ‘ 
9, 

RS14AB3A680J Metal film 682 +5%  1W CO92M1H472K Ceramic. 0.01uF  +80%—20% 
PD 14CY2E820.1 89 |), CamboneighB2tl’ See CEO4W1C100(RL) | Electrolytic 10uF — 16WV 

CQ92M1H123K Mylar 0.012uF +10% 


PD14CY2E332J 
PD14CY2E472J 
PD14CY2E223J 
PD14CY2E103J 


Carbon 3:3kQ. “85% 1/4W 
Carbon 4.7kQ +5% 1/4W 
Carbon 22k +5% 1/4W 
Carbon 10kQ2 +5% 1/4W 
PD14CY2E563J Carbon 56k? +5% 1/4W 
PD14CY2E472J Carbon 4.7kQ +5% 1/4W 


SEMICONDUCTOR 


Chile V03-0299-05 Transistor 2SC1000(GR) 


CK45F1H223Z 


Ceramic 0.022uF +80%—20% 
CK45F1H473Z Ceramic 0.047uF +80%—20% 


CK45F1H103Z Ceramic 0.01iuF +80%—20% 


RESISTOR 


PD14CY2E473J Carbon 47k2 +5% 1/4W 
PD14CY2E102J Carbon 1kQ +5% 1/4W 
PD14CY2E104J Carbon 100k22 +5% 1/4W 
PD14CY2E101J Carbon 1002 +5% 


a3 V30-0172-05 IC TA7201P 
a4~6 | v03-0099-05 Transistor 2$C372 | 08 
V11-0113-05 Transistor 2SA496 PDTACY2ES324)  . CApaieat eee 


PD14CY2E473J 
PD14CY2E101J 
PD14CY2E102J 
PD14CY2E101J 
PD14CY2E472J 
PD14CY2E473J 
PD14CY2E563J 
PD14CY2E334J 
PD14CY2E102J 


Carbon 472 +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 1kQ +5% 1/4W 
Carbon 1002 +5% 1/4W 
Carbon 4.72 +5% 1/4W 
Carbon 47kQ +5% 1/4W 
Carbon 56kQQ +5% 1/4W 
Carbon 330k22 +5% 1/4W 
1kQ +5% 


V11-0076-05 Diode 191.555 
11-0051-05 Diode 1N60 


V11-0243-05 Zener diode WZ-061 


POTENTIOMETER/COIL 


R12-4020-05 Semi-fixed resistor 50k{2 
R12-3036-05 Semi-fixed resistor 10k{2 
VR3 R12-3004-05 
R12-0042-05 


Carbon 


Semi-fixed resistor 47k) 
Semi-fixed resistor 5000 


PD14CY2E562J 
PD14CY2E683J 
PD14CY2E222J) 
PD14CY2E102J 
PD14CY2E103J 
PD14CY2E153J 
PD14CY2E472J 


Carbon 5.6kQ +5% 
Carbon 68k22 +5% 1/4W 
Carbon 2.2k22 +5% 1/4W 
Carbon 1kQ2 +5% 1/4W 
Carbon 10kQ2 +5% 1/4W 
Carbon 15kQ +5% 1/4W 
4.7kQ +5% 


L40-3391-03 Ferri inductor 3.3uH 


MISCELLANEOUS 


E40-0613-05 
E40-1113-05 


Mini-connector 


Mini-connector 


Carbon 
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PARTS LIST 


Parts No. Description Ref. No. Parts No. Description 
Hes ee 


r) PD14CY2E102J Carbon 1kQ +5% CC45CH1H151J5 Ceramic 150pF +5% 
PD14CY2E472J Carbon 4.7kQ  +5% CC45CH1H101J5 Ceramic 100pF +5% 
PD14CY2E471J Carbon 4702 +5% CC45CH1H330J Ceramic 33pF +5% 

CK45F1H473Z Ceramic 0.047uF +80%—20% 
CC45CH1H390J Ceramic 39pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CC45SL1H101J Ceramic 100pF +5% 
CC45SL1H221K Ceramic 220pF +10% 


PD14CY2E4R7J Carbon 4.7 +5% 
PD14CY2E472J Carbon 4.7kQ +5% 
PD14CY2E103J Carbon 10k +5% 
PD14CY2E471J Carbon 4702  +5% 
PD14CY2E104J Carbon 100k? +5% 
PD14CY2E223J Carbon 22k2 +5% 
PD14CY2E334J Carbon 330k2 +5% 
PD14CY2E472J Carbon 4.7k2 +5% 
PD14CY2E474J Carbon 470k2 +5% 
PD14CY2E274J Carbon 270k% +5% 


CC94SL1H470K 
CC94SL2HO50D 


Ceramic 47pF +10% 
Ceramic 5pF +0.5pF 
CK45F1H473Z Ceramic 0.047uF +80%—20% 


CC45CH1H470J Ceramic 47pF +5% 


RESISTOR 


PD14CY2E473J Carbon 47kQ +5% 1/4W : 
CRYSTAL QUARTZ 


PD14CY2E103J Carbon 10kQ +5% 1/4W 
enstawee 


PD14CY2E101J Carbon 1002 +5% 1/4W 
MISCELLANEOUS 


PD14CY2E223J Carbon 22kQ +5% 
PD14CY2E102J Carbon 1kQ +5% 
PD14CY2E105J Carbon IMQ +5% 
PD14CY2E104J Carbon 100k2 +5% 
a ; : PD14CY2E103J Carbon 10kQ +5% 
PD14CY2E124J Carbon 120k. +5% 
PD14CY2E103J Carbon 10kQ +5% 
PD14CY2E103J Carbon 10kQ +5% 


SEMICONDUCTOR 


VO9-0012-05 Gel 2SK19(GR) 


PD14CY2E473J Carbon 47kQ +5% 1/4W 
PD14CY2E472J Carbon 47kQ +5% 1/4W 
PD14CY2E224J Carbon 220k22 +5% 1/4W 
PD14CY2E105J Carbon 1MQ +5% 1/4W 
PD14CY2E472J Carbon 4.7kQ2  +5% 1/4W 


SEMICONDUCTOR 


V03-0042-05 Transistor 2SC373 


V03-0079-05 Transistor . 2SC460(B) 
V03-0123-05 Transistor 2SC733(Y) 


V11-0051-05 Diode IN60 


V01-0032-05 Transistor SA562(Y) 
V03-0123-05 Transistor 2SC733(Y) 
PY V01-0032-05 Transistor 2SA562(Y) 


COIL/TRIMMER 


L40-1235-05 Ferri inductor 


V03-0123-05 Transistor _2SC733(Y) 
V03-0241-05 Transistor 2SC735(Y) 


CO05-0029-05 Ceramic trimmer 50pF 


V11-0370-05 Diode 1S1587 
V11-0293-05 Vari-cap diode 1$1658-3 
V11-0051-05 Diode 1N60 
V11-0076-05 Diode 181555 
V11-0051-05 Diode 1N60 
V11-0076-05 Diode 1$1555 
V11-0051-05 Diode 1N60 
V11-0297-05 Zener diode WZ-13 

3 ~23] V11-0076-05 Diode 1$1555 
V11-0297-05 Zener diode WZ-061 


V11-0076-05 Diode 1$1555 


L77-0009-05 


E18-0401-05 
E23-0005-04 


Socket (Crystal) 
Terminal x 6 


INDICATOR (X54-1180-00) 


Parts No Description 


TRANSFORMER 


RESISTOR 


L12-0013-05 Oscillation transformer PD14BY2E471J Carbon 4702 +5% 


PD14BY2E681J Carbon 6802 +5% 


L13-0001-05 Input transformer 


TRIMMER 


SEMICONDUCTOR 


CO5-0030-15 


| Ceramic trimmer 20pF 


E18-0401-05 


E40-1413-05 
E40-0613-05 
E40-1413-05 


MICELLANEOUS 
Crystal quarts socket 
Mini-connector 


Mini-connector 
Mini-connector 


MARKER (X52-0005-01) 


Parts No 


CM93M1H103K 


Description 


V11-0430-05 [LED SEL-103W 


MISCELLANEOUS 


R92-0150-05 Short jamper 
E23-0040-04 Terminal x 3 


F20-0501-04 Insulator x 2 


VOX-VR (X54-1190-00) 


Parts No 


Re- 
marks 


CAPACITOR 


Mylar 0.01uF +10% 


CAPACITOR 


CK45F1H103Z Ceramic 0.01uF + 80% — 


PARTS LIST 


ee ee 
marks 


POTENTIOMETER CC45TH1HO30C Ceramic 3pF +0.25pF 
250k((B) VOX DELAY CS15E1VR22M Tanase 0.22uF +20% 
30002(B) ANTI VOX CK45F1H103Z Pasion 0.0iuF +80%—20% 
50k(2(B) VOX GAIN CK45B1H471K Ceramic 470pF +10% 


MISCELLANEOUS 


tea 4) E23-0046-04 Terminal (square) x 8 ime! 


FINAL (X56-1200-00) 


oz Re- 


CAPACITOR 


RO1-6013-05 
RO1-0043-05 
RO1-4025-05 


CC45SL1H101J 
CC45CH1HO20C 
CC45CH1H270J 
C90-0262-05 
CK45F1H103Z 


Ceramic 100pF +5% 
Ceramic 2pF +0.25pF 
Ceramic 27pF +5% 

Ceramic 0.047uF 25WV 
Ceramic 0.0iuF +80%—20% 
CC45SL1H151K Ceramic 150pF +10% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 


RESISTOR 


PD14CY2B331J Carbon 3302 +5% 1/8W 
PD14CY2B473J Carbon 47k2 +5% 1/8W 
PD14CY2B272J Carbon 2.7kQ2 +5% 1/8W 
PD14CY2B473J Carbon 47kQ2 +5% 1/8W 
PD14CY2B152J Carbon 1.5kQ +5% 1/8W 
PD14CY2B153J Carbon 15k2 +5% 1/8W 
PD14CY2B333J Carbon 


CC45SL2H101J 
CK45E2H102P 
CK45F1H473Z 
CK45E2H103P 
CK45F1H103Z 


Ceramic 100pF +5% 

Ceramic O.0O01unF + 100%, —0% 
Ceramic 0.047uF +80%—20% 
Ceramic O.OluF +100%—0% 
Ceramic O.01uF +80%—20% 


RESISTOR 


PD14BY2E101J Carbon 1000 +5% 1/4W 
RCO5GF3A100J Carbon 102 +5% 1W 


PD14BY2E332J Carbon 3:3kQ >  +5% 1/4W 
RCO5GF2H101J Carbon 1002 +5% 1/2W 


PD14CY2B682J 
PD14CY2B102J 
PD14CY2B823J 
PD14CY2B333J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B331J 


Carbon 
Carbon 1kQ +5% 1/8W 
Carbon 82kQ2 +5% 1/8W 
Carbon 33k2  +5% 1/8W 
Carbon 1kQ +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 


SEMICONDUCTOR 


Transistor 2SC460(B) 
Transistor 2SC735(Y) 
Diode 1$1555 

Diode 1TT310 


POTENTIOMETER 


COIL 


Ferri-inductor 150uH 
Ferri-inductor 470uH 
Ferri-inductor 150uH 


L40-1511-03 
L40-4711-03 
L40-1511-03 


V03-0079-05 
V03-0241-05 
V11-0076-05 
V11-0432-05 


L33-0010-05 Parastic Supressor 


E01-0801-05 US socket 
R12-1012-05 


E23-0047-04 Terminal (square) x 9 
COIL/TRIMMER 


L40-1511-03 
L33-0266-05 
L40-1511-03 


Ferri-indicator 150uWH 
Choke coil 28uH 
Ferri-indicator 150uH 


CAR ASS'Y (X60-1000-00) 


Parts No. Description 


L32-0201-05 Oscillating coil 


E40-1025-05 Chassis mount wafer 
F11-0235-03 CAR shield box 
F11-0236-04 CAR shield box cover (upper) 


CO5-0049-05 Trimmer 20pF 
CRYSTAL QUARTZ 


8828.5kHz LSB 
8831.5kHz USB 


L77-0486-05 
L77-0485-05 


F11-0237-14 CAR shield box cover (lower) 
J32-0216-04 Hexagonal boss x 2 (long) 
J32-0217-04 Hexagonal boss x 3 (medium) 
J32-0217-04 Hexagonal boss x 3 (short) 
X50-1310-00 CAR-1 unit 

X50-1320-00 CAR-2 unit 


MISCELLANEOUS 


R92-0501-05 Short jamper 


E23-0046-04 
E40-0427-05 
E40-0726-05 
E40-0826-05 
E40-1007-05 


Terminal (square) 
Type U pin wafer 
CAR-1 (X50-1310-00) Type U pin wafer 
Type U pin wafer 
Counter 
Parts No Description 


CAPACITOR CAR-2 (X50-1320-00) 


CK45F1H103Z Ceramic + 80% — 20% 
CC45UJ1H180J Ceramic +5% 


Parts No. Description 


CC45UJ1H330J Ceramic +5% 
CK45D1H102M Ceramic iv +20% 
CC45UJ1H180J Ceramic +5% 
CK45F1H103Z Ceramic + 80% — 20% 


CAPACITOR 


CL45F1H103Z Ceramic O0.0inF +80%—20% 


CC45CH1H180J 
CK45F1H103Z 
CK45F1H103Z 

CK45B1H471K 

CC45SL1H101J 
CC45SL1HO20C 
CC45CH1H330J5 


C90-0262-05 
CK45F1H103Z 
CC45SL1H150J 
CC45SL1H221K 
CC45SL1H100D 
C90-0262-05 
CC45CH1HO50D 
C90-0262-05 


PD14CY2E392J 
PD14CY2E333J 
PD14CY2E682J 
PD14CY2E333J 
PD14CY2E102J 
PD14CY2E683J 
PD14CY2E101J 
PD14CY2E561J 
PD14CY2E472J 
PD14CY2E332J 
PD14CY2E101J 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


18pF 
0.01uF 
0.01 uF 
470pF 
100pF 
2pF 
33pF 


0.047 uF 

0.01unF +80%—20% 
15pF +5% 

220pF +10% 

10pF +0.5pF 
0.047 uF 

5pF +0.25pF 


3.9kQ 
332 
6.8kQ 
33k 
1kQ 
68k 
1002 
5600 
4.7kQ 
3.3k2 
1002 


0.047 uF 


+5% 


+ 80% — 20% 
+ 80% — 20% 


+10% 
+5% 


PARTS LIST 


marks 


+0.25pF 


+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


V03-0079-05 


V11-0076-05 
V11-0051-05 
V11-0076-05 
V11-0414-05 


SEMICONDUCTOR 


Diode 
Diode 
Diode 
Diode 


Transistor 


1N60 


2SC460(B) 


1S1555 


1S1555 


1S$2588 


1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 


L40-1511-03 


L32-0201-05 


C05-0010-15 
TC3 C05-0013-05 


COIL 


Trimmer 


Trimmer 


Oscillating coil 


Ferri-inductor 150uH 


10pF 
20pF 


CRYSTAL QUARTZ 


X1 L77-0487-05 | 


8830.7kHz 


MISCELLANEOUS 


= E23-0046-04 
E40-1007-05 


Parts No 


Terminal (square) 


Connector 


Description 


E40-0625-05 
E40-0825-05 
F11-0239-03 
F11-0240-14 
> F11-0241-24 
J32-0216-04 
J32-0217-04 
» J32-0218-04 
X50-1330-00 


X50-1340-00 


Chassis mount wafer x 2 


Chassis mount wafer 


PLL shield box 
PLL shield cover (upper) 
PLL shield cover (lower) 


Hexagonal boss x 4 


Hexagonal boss x 5 
Hexagonal boss x 6 


VCO unit 


PD tnit 


VCO (X50-1330-00) 


marks 


CAPACITOR 


CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 

CC45F1H103Z 

CC45TH1H470J 
CC45RH1H220J 
CC45RH1H330J 


CK45F1H103Z 
CC45RH1H150J 
CC45TH1H330J 
CC45RH1H180J 
CC45RK1H220J 


CC45RH1H270J 
CK45F1H103Z 
CC45RH1H100D 
CC45TH1H270J5 
CC45SH1H180J 


CC45SH1H220J 
CC45SH1H150J 
CK45F1H103Z 
CC45TH1H180J 
CC45TH1H220J 
CC45TH1H270J 
CC45TH1H150J 
CK45F1H103Z 
CC45RH1HO20C 
CC45TH1H180J 


CC45RH1H270J 
CC45RH1H150J 
CC45RH1H330J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 
CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 

CC45TH1H180J 


CC45SH1H680J 
CC45SH1H470J 
CC45SH1H560J 
CK45F1H103Z 
CK45D1H102M 
CC45CH1HO20C 
CC45CH1HO30C 
CK45F1H103Z 
C90-0262-05 


CK45D1H102M 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 


18pF 
22pF 
27pF 
15pF 
0.01uF 
0.01 uF 
47pF 
22pF 
33pF 


0.01 uF 
15pF 
33pF 
18pF 
22pF 
27pF 
0.01 uF 
10pF 
27pF 
18pF 


22pF 
15pF 
0.01 uF 
18pF 
22pF 
27pF 
15pF 
0.01 uF 
2pF 
18pF 


27pF 
15pF 
33pF 
0.01 uF 
18pF 
68pF 
47pF 
56pF 
0.01uF 
18pF 


68pF 
47pF 
56pF 
0.01 uF 
18pF 
68pF 
47pF 
56pF 
0.01 uF 
18pF 


68pF 
47pF 
56pF 
0.01 uF 
0.00 1yuF 
2pF 
3pF 
0.01uF 
0.047uF 


+5% 
+80% — 20% 
+ 80% — 20% 
+5% 
+5% 
+5% 


+80% — 20% 
+5% 

+5% 

+5% 

+5% 

+5% 

+ 80% — 20% 
+0.5pF 

+5% 

+5% 


+5% 
+5% 
+ 80% — 20% 
+5% 

+5% 

+5% 

+5% 

+ 80% — 20% 
+0.25pF 
+5% 


+5% 
+5% 
+5% 
+ 80% — 20% 
+5% 
+5% 
+5% 
+5% 
+ 80% — 20% 
+5% 


+5% 
+5% 
+5% 
+ 80% — 20% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+ 80% — 20% 
+20% 
+0.25pF 
+0.25pF 

+ 80% — 20% 


0) 001 uF +20% 
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PARTS LIST 


‘a Re- 
R 


CC45SL1H120J Ceramic 12pF SEMICONDUCTOR 


CC45SL1H220) |C + 

SCOR Spee ae V09-0012-05 FET 2SK19(GR) 
CC45CH1H150J Ceramic 15pF +5% V09-0013-05 FET 2SK19(BL) 
CK45F1H103Z Ceramic O.01nF +80%—20% 
CC45CH1HO30C | Ceramic 3pF +0.25pF ig ia Jo Bonzai 

, FP ha V03-0079-05 Transistor 2SC460(B) 

CK45F1H103Z Ceramic 0.01nF +80%—20% Gasser Tia Gees 
CC45SL1H151J | Ceramic 150pF +5% her aid tes 


V03-0124-05 Transistor 2SC734(Y) 


C90-0262-05 


Ceramic 0.047uF 


Diode 
Diode 


1S2588 
1S1658-3 


CS15E1A3R3M Tantalum 3.3uF +20% 


CK45F1H103Z Ceramic 0.01uF +80%—20% 

CC45SL1H271J | Ceramic 270pF  +5% 

COA5SEIT2 1S") Ceramic” (120proret S70 L1~15 | L40-1511-02 Ferri-inductor 150uH 

RAST IO 1OSz COTBINIG. te O Ee Dome age L16 L40-1592-02 Ferri-inductor 1.54H 

CL45D1J102M Ceramic  0.001nF +20% L17~18 | L40-1092-02 Ferri-inductor 14H 
R1 PD14CY2B104) |Carbon 100k2 +5%  1/8W ae Saeogonts ahaa aad 
R2 PD14CY2B101J | Carbon 1002 +5% 1/8W Pa faftes contest core 
R3 PD14CY2B330J | Carbon 332  +5% 1/8W ‘paca ) faethe 
R4 PD14CY2B104J | Carbon  100k2 +5%  1/8W L32-0199-08 Oscillating coil 15MHz 
ne ED PLOYDE TOT Ratlll Cachonsas TOOGNMG NE LIER AA? L32-0193-05 Oscillating coil 1.8MHz, 3.5MHz 
R6 PD14CY2B151J | Carbon 1502 +5% 1/8W £32 -0 128205 Oscillating coil 7 Miz 
R7 PD14CY2B104J | Carbon 100k2 +5%  1/8W L32-0196-05 Deciianna col 1a Mine 
R8 PD14CY2B101J | Carbon 1002 +5% 1/8W L32-0197-05 Oscillating coll 2) Miz 
RQ PD14CY2B151J | Carbon 1502 +5% 1/8W k32-0198:05 Osciligmngiceil, <6 Miz 


L34-0529-05 Trapcoil 883MHz 


PD14CY2B104J Carbon 100k2. +5% 


SWITCH 


aaa $31-1005-05 Slide switch See 


PD14CY2B101J Carbon 1002 +5% 


R13 PD14CY2B104J Carbon 100kQ +5% 1/8W 
R14 PD14CY2B101J Carbon 1002 +5% 1/8W MiSCELLANEOUS 
R15 PD14CY2B330J Carbon 332 +5% 1/8W R92-0150-05 Short jamper x 6 
R16 PD14CY2B104J Carbon 100kQ2 +5% 1/8W 
+59 

za ceed Carbon i apa con E23-0046-04 Terminal (square) x 6 

D Carbon 00 +5% E40-0607-05 Connector x 2 6p 
R19 PD14CY2B101J Carbon 1002 +5% 1/8W 


E40-0807-05 Connector 8p 


100k 


PD14CY2B104J 


+5% 


Carbon 


PD14CY2B101J Carbon 1002 +5% 
R22 PD14CY2B104J Carbon 100k2. = +5% 1/8W 


PD (X50-1340-00) 


R23 PD14CY2B101J | Carbon 1002 +5% 1/8W 

R24 PD14CY2B104J | Carbon 100k2 +5%  1/8W Parts No. a 
R25 PD14CY2B101J | Carbon 1002 +5%  1/8W 

R26 PD14CY2B104J | Carbon 100k2 +5%  1/8W CAPACITOR 

R27 PD14CY2B101J | Carbon 1002 +5% 1/8W 7 

R28 PD14CY2B470J | Carbon 472 +5% 1/8W Cae e TH OOO ee ent ee 

R29 PD14CY2B391J | Carbon 3902 +5% 1/8W Satta Satara Ceramic. 00 1uF SOAS eae 


CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45F1H103Z Ceramic 0.01uF +80%—20% 
CEO4W1A101 Electrolytic 100uF 10WV 

CK45F1H103Z Ceramic OO01npF +80%—20% 


PD14CY2B104J Carbon 100k2 +5% 


PD14CY2B333J Carbon 33k +5% 


R32 PD14CY2B330J Carbon 332 +5% 1/8W “ - 
R33 PD14CY2B123J Carbon 12k2 +5% 1/8W CK45F1H2232 Ceramic 0.022uF + 80% — 20% 
R34 PD14CY2B103J Carbon 10k2 +5% 1/8W CK45F1H223Z Ceramic 0.022uF +80% —20% 
R35 PD14CY2B221J Carbon 2202  +5% 1/8W 

R36 PD14CY2B393J Carbon 3902  +5% 1/8W CEO4W1A101 Electrolytic 100uF 10WV 

R37 PD14CY2B473J Carbon 47kQ2 +5% 1/8W CS15E1VR22M Tantalum 0.22uF +20% 

R38 PD14CY2B331J Carbon 3302  +5% 1/8W CC45SL1H470J Ceramic 47pF +5% 

R39 PD14CY2B330J Carbon 332 +5% 1/8W CK450D1H102M Ceramic O.001nF +20% 


CK45F1H103Z Ceramic O.01pF +80%—20% 
CC45RH1H101J Ceramic 100pF +5% 


PD14CY2B681J 6802 


Carbon +5% 


PD14CY2B470J Carbon 472 +5% 


R42 PD14CY2B102J Carbon = 1k22 +5% 1/8W CQ09S1H391J Ceramic 390pF +5% 

R43 PD14CY2B101J Carbon 10022 +5% 1/8W CC45RH1H101J Ceramic 100pF +5% 

R44 PD14CY2B822J Carbon 8.2k2 +5% 1/8W C90-0262-05 Ceramic 0.047 uF 

R45 PD14CY2B332J Carbon 3.3k2 +5% 1/8W CK45F1H223Z Ceramic 0.022uF +80%—20% 

R46 PD14CY2B122J Carbon 1.2kQ +5% 1/8W CS15E1VO10M Tantalum 1uF +20% 

R47 PD14CY2B103J Carbon 10k2 +5% 1/8W CC45SL1HO50C Ceramic 5pF +0.25pF 
PD14CY2B330J Carbon 332 +5% 1 CC45SL1H100D Ceramic 10pF +0.5pF 


CC45SL1H330J Ceramic 33pF +5% 


CK45D1H102M 
CK45F1H223Z 
CS15E1V010M 


CC45SL1H151J 


CK45F1H103Z 
CC45SL1H331J 
CK45F1H103Z 

CC45SL1H331J 
CK45F1H103Z 

CC45SL1H151J 
CC45SL1H221J 
CL45F1H103Z 


CC45SL1H151J 


CK45F1H103Z 


CC45SL1H151J 
CK45F1H103Z 


CK45F1H103Z 


CK45F1H103Z 


CK45F1H103Z 


CK45F1H103Z 


CC45SL1H180J 
C90-0262-05 
CK45D1H102M 
C90-0262-05 
CC45SL1H330J 


PD14CY2B151J 
PD14CY2B331J 
PD14CY2B391J 
PD14CY2B472J 
PD14CY2B183J 
PD14CY2B472J 
PD14CY2B562J 
PD14CY2B391J 
PD14CY2B332J 


PD14CY2B183J 
PD14CY2B472J 
PD14CY2B332J 
PD14CY2B102J 
PD14CY2B222J 
PD14CY2B102J 
PD14CY2B821J 
PD14CY2B472J 
PD14CY2B472J 


PD14CY2B182J 
PD14CY2B561J 
PD14CY2B102J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B471J 
PD14CY2B122J 


CC45CH1H470J 
CC45CH1H470J 


CC45CH1H470J 


CC45CH1H100D 


CC45CH1H101J 


CC45CH1H101J 


CC45CH1H101J 


CC45CH1H101J 


CC45SL1HO20C 


CC45SL1H100D 
CC45SL1HO50C 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


| Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


+0.5pF 
+0.25pF 


+ 80% — 20% 


+80% — 20% 


+80% — 20% 


+ 80% — 20% 


Ceramic 
Ceramic 


+0.5pF 


+ 80% — 20% 


+0.25pF 


PARTS LIST 


PD14CY2B471J 
PD14CY2B470J 
PD14CY2B102J 
PD14CY2B821J 
PD14CY2B101J 
PD14CY2B152J 
PD14CY2B103J 
PD14CY2B152J 
PD14CY2B471J 


PD14CY2B122J 
PD14CY2B470J 
PD14CY2B471J 
PD14CY2B102J 
PD14CY2B471J 
PD14CY2B472J 
PD14CY2B272J 
PD14CY2B101J 
PD14CY2B393J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B473J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B273J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B472J 


— 20% 


— 20% 


= 20%0 


— 20% 


PD14CY2B272J 
PD14CY2B101J 
PD14CY2B682J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B562J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B562J 


— 20% 


— 20% 


— 20% 


PD14CY2B101J 


PD14CY2B103J 

PD14CY2B562J 
1/8W PD14CY2B101J 
1/8W PD14CY2B103J 
1/8W PD14CY2B562J 
1/8W PD14CY2B101J 
1/8W PD14CY2B471J 
1/8W PD14CY2B683J 


PD14CY2B330J 
PD14CY2B101J 
PD14CY2B471J 
PD14CY2B151J 
PD14CY2B821J 
PD14CY2B103J 


V03-0079-05 
V09-0012-05 
V0O1-0037-05 
VO09-0012-05 


oe V0O1-0037-05 
1/8W V03-0079-05 
1/8W V30-0132-05 
1/8W V30-0173-05 

V03-0271-05 


V30-0174-05 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
‘Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 


Bel 


FET 


IC 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 


Carbon 
Carbon 
Carbon 


Transistor 


Transistor 


Transistor 


Transistor 


Transistor 


4702 
472 

1kQ 

8202 
1002 
1.5kQ 
10kQ 
1.5kQ 


472 
4702 
1kQ 
4700 
4.7kQ 
2.7kQ 
1002 
39kQ 
5.6kQ 
1002 
47k2 
5.6kQ 
1002 
27kQ 
5.6kQ 
1002 


1000 
6.82 
3.3kQ2 
1002 
10kQ 
5.6kQ 
1002 
10kQ 


10kQ2 

5.6kQ 
1002 
10kQ2 

5.6k22 
1002 
4702 


1002 


4702 
1502 
82022 


2SC460(B) 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 


2SK19(GR) 
2SA495(Y) 
2SK19(GR) 
2SA495(Y) 
2SC460(B) 


TD3400AP 
MC4044P 
2SC1345(E) 
MC1496G 


PARTS LIST 


D1~24 | V11-0076-05 Diode 1S1555 
POTENTIOMETER 


R12-4021-05 Semi-fixed resistor 5k0(B \eeenid 


COIL 


L40-1511-03 
L40-2201-03 
L40-1021-03 
L40-1511-03 


Ferri-inductor 150uwH 
Ferri-inductor 22yWH 
Ferri-inductor 1mH 
Ferri-inductor 150uH 


L34-0518-05 


BPF coil 


L34-0519-05 BPF coil 
L34-0518-05 BPF coil 
L34-0520-05 LPF coil 
L34-0521-05 LPF coil 


L34-0520-05 LPF coil 


L77-0497-05 20.5MHz (3rd over tone) 


L77-0488-05 7.3MHz_ (Original) 
L77-0489-05 9.0MHz_ (Original) 
L77-0490-05 12.5MHz (Original) 
L77-0491-05 19.5MHz (3rd over tone) 
L77-0492-05 26.5MHz (3rd over tone) 
L77-0493-05 33.5MHz (3rd over tone) 
L77-0494-05 34MHz (3rd over tone) 
L77-0495-05 34.5MHz (3rd over tone) 


L77-0496-05 35.0OMHz (3rd over tone) 


R92-0150-05 


Short jamper 


E23-0046-04 Terminal (square) x 9 


E40-0607-05 Connector x2 6p 
E40-0626-05 Type U pin waferx 4 6p 
E40-0807-05 Connector 8p 
E40-0826-05 Type U pin wafer 8p 
F10-0401-04 Shield plate 
F10-0404-04 Shield plate 
F11-0238-04 Shield plate 
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DISASSEMBLY 


1. How to remove panel 


1) Remove all the knobs from the front panel. 

2) Remove the dial escutcheon and front glass 
according to Fig. 14. 

3) Remove the screws from both sides of the panel 
according to Fig. 13. 


2. How to remove VFO . 


1) Remove upper and lower cases. 

2) Disconnect the VFO output cable and 2P plug 
behind the VFO case. 

3) Remove the four mounting screws from the VFO 
unit and subchassis of the body front according to 
Fig. 14. 

4) Lift the VFO unit and extract it from the body, while 
taking care not to damage the subdial plate. 


3. Mono-scale dial adjustment 


1) Remove the knob and dial escation as shown in Fig. 
14. 

2) Turn the dial to the ‘‘O” of VFO dial scale. 

3) Install the inside of the mono-scale so that the 
number ‘5’ comes upside. (Only one number ‘’5” 
exists.) 

4) Fit the outside of the mono-scale with the inside so 
that the section of 12 division (12 kHz) right side 
from “O” comes up-center. 

5) Install the inside and outside of the mono-scale to 
the shaft so that the number “5” can be seen 
through the small square hole (O QO). 


NOTE: 
1) When installing the both sides of the mono-scale, 
provide a clearance of 1 ~ 1.5 mm between them. 
2) Use care not to turn imprudently the mono-scale to 
avoid damaging It. 


6) Install the dial escation and knob as shown in Fig. 
14. 


@up eftas 


Front glass 
(BT0-0197-03) 


Dial escutcheon 
(BO1-0105-05) 


Ball retainer 
(D23-0142-05) 


Calibration knob 

(K29-0269-04) he x 
Knob r 
(K23-027 1-04) [ ! 


4) 


— 
Ww 
fe 

) wi 4 
a 


MI 


Fig. 14 Removing VFO 


Fixing nut 
(N14-0110-14) 


Fig. 13 Removing the panel 


a a Pan head screw 


(N33-4008-15) 
am) 


Pan head screw 
(N33-4008-15) 
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DISASSEMBLY 


3. How to check counter assembly (DG-1: Option) 5. How to remove RIT and RF ATT switches 
1) For the mounting procedure of the counter 1) Remove the panel according to the instruction 
assembly, refer to Fig. 15 “Modification first option shown in Item 1 above. 
mounting procedure”. 2) Remove the upper and lower cases. 


3) Remove from the subpanel the chassis, on which 
the VOX/VR unit is mounted, according to Fig. 17 
and detach the unit. 


Counter assy 


' ANTI VOX 
Potentiometer 3000 (B) 
XX (RO 1-0043-05) 
\ VOX GAIN 
Potentiometer 50kQ (B) 


VOX DELAY EA ON wu -4025-05) 
Potentiometer 250kQ (B) PAY ee SS \ 
(RO1-6013-05) f f iN 
GPS N\EEE VOX-VR unit 
‘ eS (X54-1190-00) 
@) 
N30-3006-41 ~~ 
(3 x 6) Hex. boss 


Fig. 15 (J32-0218-04) 
2) When checking each voltage, attach the printed 
Circuit boards, as shown in Fig. 16. 


N32-3004-41 
(3 x 4) 


Fig. 17(a) Removing the VOX + VR unit 


6. How to remove meter 
1) Remove the upper and lower cases. 
2) Remove the two screws, by which the meter is 
attached to the subpanel. 


Display unit 
(X54-1170-00) Pilot lamp 


(B30-0079-05) 


Fig. 16 
3) Since the patterns in the counter assembly unit are 
thin and subject to heat, use a soldering iron with a 


Meter 


B31-0241-05 
small capacity of approx. 2OW and carry out 


unsoldering quickly 


4. How to remove VOX/VR unit E } 
Fig. 17(b) Removing the meter 
1) Remove the panel according to the instruction 
mentioned in Item 1 above 
2) Remove the upper and lower cases 
3) Remove the two each screws, by which the 


individual switches are attached to the subpanel 
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DISASSEMBLY 


7. How to remove paddel switch 

1) Remove all the knobs and dial plates from the front 
panel according to Item 1. 

2) Remove the meter according to Item 6. 

3) Extract the spring plate of the paddel switch up to 
the subpanel front, while pushing its tip with a 
screwdriver (refer to Fig. 18). 

4) When the normal paddel switch is inserted into the 
subpanel from the front, it is fixed to the subpanel 
by means of the spring plate. To replace the knob 
of the paddel switch, insert the tip of a thin driver 
into a gap of the switch and detach the knob by uti- 


lizing the principle of the lever and then insert a 
normal knob (refer to Fig. 18). é) \ 


Push with a screw driver ant ; DO 


Sub-panel 


Knob axle 

Coil washer 
Differential gear B 
Coil spring 
Differential gear A 
Plate spring 
Washer A 

Cap ring 


00) 1S) Cl ea ae 


Push out to front side 


Fig. 18 


8. How to disconnect lead from miniplug 
According to the figure shown below, hold the pin with a 
thin screwdriver through the miniplug hole and pull the 
lead. The lead will be able to be disconnected from the 
miniplug. 


Range for 
soldering 


Fig. 19 


9. Sectional view of VFO shaft 


Taper collar 
Reduction axle 
Steel ball A 
Steel ball 
Spring C 
Bearing 

First gear 
Gear assembly 
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TROUBLESHOOTING 


RECEIVER SECTION 


a 


. No power from Fuse Blown fuse Refer to the next item. 
power supply i Power switch Defective switch eC ny check 
3) AC cord Broken wire around plug Continuity check 


2. Blown fuse Low frequency unit Q7 2SA496, Q3 TA72dP Disconnect B terminal 
(X49-1080-00) defective lead and check 


2) B circuit In contact with chassis. Check and repair 


~— 


3. Non-receiving * Noise can not Speaker 


be heard. 2) AF-AVR unit 


Speaker defective 
Q3 TA7201P defective 


Replace 
Disconnect B terminal lead 
and check. 

Continuity check 


Phone jack Poor contact 


* Noise can be 1) AF GAIN variable resistor * AF GAIN variable resistor * Continuity check 
heard. VR4-1 10kQ defective . 
2) Each transistor * Defective transistor * Voltage check, replace 
3) VCO + Regulated voltage power * Refer to PLL trouble- 
supply defective. shooting. 
4) IF circuit * Deteriorated Q1,Q2,Q3 « Voltage check and operation 
(X48- 1150-00) S IFig ids U2; onl eloans check according to level 
mistuned or broken wire. diagram. 
* BPF mistuned or broken wire. 
* Bias circuit defective « Readjust and continuity check. 


Check X’TAL X1, X2 
Defective diode switch Check voltage in 14V line 
circuit for crystal filter. and AGC line. 

Voltage check or operation 
check according to level 
diagram. 


5) RF, ANT circuit 


ANT and RF coil mistuned. 
Poor contact of rotary 
switch 

Broken wire of coaxial cable Continuity check 
or RF ATT in ANT circuit 
Poor contact of XVTR switch 
$19 

Short circuit of tuning Disconnect lead from MD 
variable capacitor terminal in drive unit coil 
pack and check continuity 
of variable capacitor. 

Bias check 

Operation check according 
to level diagram 

Adjust 


Adjustment 
Continuity check 


Continuity check 


Deteriorated Q2, Q3,Q6, Q7 


6) Detector circuit Unbalanced received carrier 


(X48- 1150-00) 


4. S meter * Pointer won't 1) IF unit Misadjusted semi-fixed 
deflect (X48- 1150-00) variable resistor VR1 
(10k) for zero setting 
Misadjusted semi-fixed 

variable resistor VR2 
(500kQ) for sensitivity 
setting 

Malfunction of Q15 and Q16 
(2SC733) in AGC circuit 
Broken wire of RFC L10 

and L11 (150yuH) 

Defective relay RL * Continuity check 


Adjust 


Adjustment 


Voltage check and replace 


Continuity check 


2) Relay unit 
(X43-1190-00) 


* Pointer is 1) AF.AVR unit * Reduced RF1 reference + Readjust RF1 to 3.3V 
kept deflected (X49- 1080-00) bias voltage 
2) IF unit * Deviated carrier balance + Adjustment 


(X48-1150-00) VR3, TC3 
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TROUBLESHOOTING 
[sirwen [eon [eevee [oom 


5. Marker is * Poor contact in FUNCTION 
inoperative switch S5-4 
¢ Broken wire of coaxial cable 
connected to MO terminal 
* Broken wire of RFC, 
L1 (12mH) 
* Defective crystal oscillator 
element X1 (100kHz) 


1) Marker unit 
(X52-0005-01) 


* Continuity check and voltage 
check at terminal 9 
* Continuity check 


* Continuity check and voltage 
check of Q1, 2SC373 
Replace 


TRANSMITTER SECTION 


a 


. No output is Final stane Deterioration of or mal- 

obtained function of S2001 

¢ Poor contact of relay RL1 

+ Poor contact of rotary 
switch S4 

¢ Short circuit in loading 
variable capacitor VC2 

- Defective carrier VFO, 
heterodyne or crystal, etc. 

* Deteriorated drive tube 
V1 (12BY7A) or broken heater 
filament 

¢ Broken wire of CAR-2 
coaxial cable 

* Defective FET Q13SK35 (GR) 

* Poor contact or broken lead 

of MIC GAIN VR (10k) 


* Voltage check or replacement 
check 
¢ Continuity check 
Continuity check 


Continuity check 


2) Oscillation stop in each 
oscillator 
RF unit 


* Refer to item of symptom of 
receiver section. 
* Voltage check 


IF unit 
(X48- 1150-00) 


* Continuity check 


* Voltage check 
* Continuity check 


Deterioration or malfunction 


2. No output is Final stage Voltage check or replacement 


obtained of $2001 check 
RF unit * Deteriorated vacuum tube * Voltage check of replacement 
(X44- 1150-00) check 
3) IF unit and RF unit ¢ Mistuned IFT coil pack * Refer to the receiver 
(X48- 1150-00) section troubleshooting and 


the level diagram of trans- 
mitter section. 


No Ip meter Final stage Malfunction of S2001 * Voltage check 


reading 


* Poor contact in SG switch * Voltage check 
* Defective meter circuit * Continuity check 


. No ALC meter 1) RF unit * Defective Q5 2SC1515 * Voltage check 
reading (X44- 1150-00) * Low drive voltage * Refer to Symptoms 1 and 2 
2) ALC circuit * Short circuit in ALC circuit * Continuity check 
* Poor contact in relay of * Continuity check 


relay unit 


. No HV meter 
reading 


1) Power supply section * Defective power supply « Check power voltages 
2) Meter circuit * Broken lead or voltage * Continuity check 
dividing resistors 


1) FIX-VOX unit * Broken lead connected to VS * Continuity check and voltage 
(X50- 1350-00) or SS terminal check 
* Defective Q9, 2SA562 or short Voltage check 
circuit in D17, IN60 
2) Standby switch * Poor contact in switch * Continuity check and voltage 
check 


. Standby switch 
is inoperative 


(Including PTT) 


. 
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COUNTER (DG-1: 


. Counter mal- 


functions 
(main body 
operation 

also abnormal) 


. Counter mal- 
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functions 
(main body 
normally 
operated) 


* No lighting 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


Display won't be 
stabilized 


No lighting 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


* Display won't be 


stabilized 


Only one digit 
lights up 


Option) 


TROUBLESHOOTING 


1) COF terminal 


2) VCO signal terminal 


1) No input is applied to 


counter circuit 


Insufficient input to 
counter circuit 

(X54- 1160-00) 

Defective gate and reset 
latch pulse generator circuit 


Oscillation stop of reference 
oscillator 

Stop of time base frequency 
divider 

Stop of scanning control 
circuit in multiplexer 

Stop of multiplexer circuit 
in multiplexer 


* DC 1.2V appears due to 
defect in PLL circuit 
Disconnect COF lead from 
terminal. If lights up, the 
counter is normal. 

No signal comes in 


No carrier signal comes in 


Level down of carrier or VCO 
signal 
Unlocking of PLL circuit 


Interrupted 5V power source 
Defective 5V supply line 
Defective DC-DC converter 
Poor contact with display unit 
Defective decoder unit IC6, 
Q12-20 in counter mixer unit 


Defect around 7.83MHz mixer 
circuit 

Defect around SN76514N mixer 
circuit 

Defective parts in LPF 

circuit 

Defective wide-band amplifier 
(Q5~Q8) 


Defect around 7.83MHz 
mixer circuit 


Defective 1C3 ~IC5 in counter 
circuit (X54- 1160-00) 


Defect around IC2 in 
X54-1150-00 

Defect around IC3 ~IC5 in 
X54-1150-00 

Defect around IC24~1C26 
in X54-1160-00 
Defect around IC17~ 
inX54-1160-00 


IC23 


* Votlage check 


Check 


Defective VCO oscillator 


circuit 


Check signal system 


Level check 


Readjust PLL coil 


Check 
Check 
Check 
Check 
Check 
Check 
Check 
Check 
Check 


Check 


Check circuit 


Check circuit 


Operation check 
Operation check 
Operation check 


Operation check 


TRANSMITTER SECTION 


MOD: CW 

=o. OFF 

Adjust CAR LEVEL for maximum indication of the ALC meter 
and measure signal level at each point. 


NOTE: 
When SG = ON, the level preceding the driver stage 
increases because of RF NFB. 


RECEIVER SECTION 


MODE: CW 
AGC: OFF 
RF Gain: MAX 

1. Apply the SSG signal (O dBu at 14.175 MHz) to ANT 
terminal. Adjust AF GAIN for 0.63V/8Q AF output and 
keep it’s position. 

2. Connect SSG to each point and adjust SSG output for 
0.63V/82 AF output. Next read out SSG output in dBu. 
(5002 SSG load open circuit voltage.) 

3. In other band, measure the level in the same way. 
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LEVEL | 


Ring Mod. Buffer 


Dae~ 29 


CAR level 
0.88V 


DC voltage 
at reception 


1.90 0.27V 
=). Ths) 
Tails 
14.175MHz These levels are measured at 14.175 MH; 
wle2zeo 
rales) 
RF Amp Buffer RX 
15.0MHz | — 4dB 7dB} 38dB 26dB} 31dB 
1.90 15 9 40 28a oS 
Sato a3 11 38 ZO nor 
Teo aa 10 | 37 Zoe eg 
14.175 =U 10 40 Zee 
20220 =a 4 9 37 24 | 29 
29.0 8 5 | 32 26 30 


TROUBLESHOOTING 


COUNTER (DG-1: Option) 


a 


1. Counter mal- * No lighting 1) COF terminal . * DC 1.2V appears due to * Votlage check 
functions defect in PLL circuit 
(main body * Disconnect COF lead from * Check 
operation terminal. If lights up, the 


counter is normal. 
2) VCO signal terminal * No signal comes in 


also abnormal) 


Defective VCO oscillator 
circuit 


Display becomes 
9.000.0/ 
19.000.0/ 
29.000.0 


No carrier signal comes in Check signal system 


Level down of carrier or VCO Level check 
signal 


Unlocking of PLL circuit 


Display won't be 


stabilized : 
Readjust PLL coil 


. Counter mal- No lighting Interrupted 5V power source Check 


functions * Defective 5V supply line * Check 
(main body * Defective DC-DC converter * Check 
normally « Poor contact with display unit « Check 
operated) * Defective decoder unit IC6, * Check 


Q12-20 in counter mixer unit Check 


Display becomes | 1) No input is applied to Defect around 7.83MHz mixer * Check 
9.000.0/ counter circuit circuit 
19.000.0/ * Defect around SN76514N mixer | + Check 
29.000.0 circuit 
* Defective parts in LPF * Check 
circuit 
* Defective wide-band amplifier * Check 


(Q5~ Q8) 


Defect around 7.83MHz 
counter circuit mixer circuit 

(X54- 1160-00) 

Defective gate and reset Defective IC3 ~IC5 in counter 
latch pulse generator circuit circuit (X54- 1160-00) 


Check circuit 


Display won't be 
stabilized 


Insufficient input to 


Check circuit 


NO 
° 
° 


* Only one digit Oscillation stop of reference Defect around IC2 in Operation check 


lights up oscillator X54-1150-00 
2) Stop of time base frequency | » Defect around IC3 ~IC5 in * Operation check 
divider X54-1150-00 


3 


Stop of scanning control Defect around IC24~1IC26 Operation check 
circuit in multiplexer in X54-1160-00 
Stop of multiplexer circuit Defect around IC17~1IC23 * Operation check 


in multiplexer in X54-1160-00 


4 
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TROUBLESHOOTING 


PLL 

a 
None of receiv- * Frequency is 1) Each unit of PLL, CAR, + VOF (abbreviation for VCO-OFF) | » Check pulse waveform and 
ing input and unchanged and and VFO Circuit is energized since level at pin (1) and (3) of 


transmitting no VCO output no signal pulse is applied to Q19MC 4044 


output are is obtained phase detector in PD unit. + With pin (1), defective VCO 
obtained regardless of and CAR systems, mixers and 
regardless of turning of crystal oscillators in 
turning of VFO PD unit 
VFO In S type, 

counter 

display 


goes out 


2) Lead of connector 

3) VOF terminal voltage in 
PLL unit (0.1V or less 
normal) 


* Oscillation stop of VCO * With pin (3), defective VFO 


system 


* Oscillation stop of VFO or * Check lead for continuity 
no input to PD unit 

* Oscillation stop of VFO or 
no input to PD unit 

* Oscillation stop of CAR or 


no input to PD unit 


Check lead for continuity 


Check lead for continuity 


* Check each oscillator for 


. Unlocking in 


Frequency is Each unit and varicap Low level in each oscillator 


S type, the unchanged voltages in PPL unit proper level and waveform 
counter is regardless of * Defective IC Q18,Q19 and * Replace diode 
operative turning of Q20 in PD unit 
VFO * Defective variable capacitance * Check 5V power supply 
VCO output diodes in VCO unit (zener) in PL unit 


. 


is obtained Defective 5V power supply + Voltage check 


. Unlocking near Frequency is Each unit and varicap Core deviation in VCO coil « Adjust VCO coil 


the band edges unchanged near voltages in PLL unit + Adjust BPF 
the upper and Refer to their adjusting 
lower band procedure. 


edges regard- 
less of turning 
of VFO 


Defective IC Q19 in 
PD unit 

Defective D12, D13 and Q17 
Defective Q15 in VCO unit 


* Replace IC, transistor 
and diode 


1) Waveforem measurement of 
Q15, pin 6 in PD unit 


The same 
condition as 
in unlocking 


. VOF circuit is 
inoperative 
regardless of 
stopping of 
VFO oscillation 
oscillation 

(for example, 
remote VFO 

is removed) 


2) Operation check of 
Q15 in VCO unit 
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LEVEL DIAGRAM 


TRANSMITTER SECTION 


MOD: CW 

See WEF 

Adjust CAR LEVEL for maximum indication of the ALC meter 
and measure signal level at each point. 

NOTE: 


When SG = ON, the level preceding the driver stage 
increases because of RF NFB. 


oo EEESESFSSSSSSSSSSSSmMMFsFeFeFeFeseFeFFeFeFsFeFeFeFseseseF 


IF Unit RF Unit 


Ring Mod. Buffer XF, IF Amp 


TX Mixer Driver Final Amp 


CAR level 
0.88 V 


0.019V | 0.25V 


DC voltage 
at reception 


1.90 0.27V 
3.75 
7.15 
14. 175MHz These levels are measured at 14.175 MHz 
21.225 
29.9 
RECEIVER SECTION 
MODE: CW RF Unit Ser 
AGC: OFF 
RF Gain: MAX Buffer RX Mixer NB Filter IF Amp IF Amp Rind ‘Dek 
1. Apply the SSG signal (O dBu at 14.175 MHz) to ANT ce Cc a 3 
terminal. Adjust AF GAIN for 0.63V/8Q AF output and Os co, teil i : 
keep it’s position. -- OCF! 1 
2. Connect SSG to each point and adjust SSG output for 2%: 
0.63V/8Q AF output. Next read out SSG output in dBuy. 
(502 SSG load open circuit voltage.) 
3. In other band, measure the level in the same way. 15.0MHz 
ie 
3.75 35dB 44dB | 36dB 24dB|55dB ‘| 53d6 |87dB/85dB 
745 VCO level 
14.175 15.0MHz | 1. 06V 


Zlees et 
EUs) 


Uhh 
14.175 
21.225 
29.0 
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ADJUSTMENTS 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 
simplified adjustment using a voltmeter, AF and RF 
vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 
adjusted. 

1. 2-1 carrier frequency adjustment (adjustment inside the 
CAR unit). 

2. 2-5 IF trap coil adjustment and 5-2-2 trap coil 
adjustment (L24 and L25 in coil pack unit and T12 in 
VCO unit). 

3. 2-8 S meter sensitivity adjustment (VR2 in IF unit). 

4. 3-1 Standard oscillator adjustment of counter (trimmer 
TC1 in counter unit). 

5. 5-1-1 BPF adjustment of PLL (T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


1. Voltmeter 
1) Input resistance: More than 1MQ 
2) Voltage range: FS = AC/DC 1.5 to 1000V 


NOTE: —-_______ 
High-precision circuit testers may be used. However, be 
careful since accurate reading is not obtained in 
high-impedance circuit measurement. 


2. RF vacuum-tube voltmeter (RF VTVM) 
1) Input impedance: More than 1MQ and less than 
20pF 
2) Voltage range: FS = 10mV to 300V 
3) Measurable frequency range: More than 50 MHz 


NOTE: 

When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RF VTVM by connecting it to the output of 
detector as mentioned later. 


3. AF voltmeter 
1) Measurable frequency: 5O Hz to 10 kHz 
2) Input resistance: More than 1MQ 
3) Voltage range: FS = 10mV to 30V 


4. AF generator (AG) 
1) Frequency range: 200 Hz to 5 kHz 
2) Output: Maximum 1V 


NOTE: 
The distortion factor of AF generator should be small. 


5. AF dummy load 
1) Impedance: 82 
2) Power: More than 3W 


6. RF dummy load 

1) Impedance: 50 to 752 

2) Power: Endurable against power of more than 
100W 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adjustment. For the precise adjustment, the 

following measuring instruments are additionally 

necessary. 


7. Oscilloscope 
Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


8. Slow sweep generator 
1) Center frequency: 8.83 MHz 
2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 
4) Sweep rate: At least 0.5 sec/cm 


9. SSG 
1) Oscillation frequency: 1.8 to 30 MHz 
2) Output: O dB/uV ~ 120 dB/pV 
NOTE: 
Select an equipment that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 


10. Frequency counter 
1) Minimum input voltage: 50mV 
2) Measurable frequency range: More than 40 MHz 


11. Noise generator 
Select an equipment that generates ignition-like noise 


containing high harmonics up to 30 MHz or more. 


12. Directional coupler 
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ADJUSTMENTS 


GENERAL 


The contents of the adjustment procedures of this transceiver 
are classified into formal adjustment at service benches and 
simplified adjustment using a voltmeter, AF and RF 
vacuum-tube voltmeters AG, and dummy load (AF and RF). 
The following adjustments require high precision measuring 
instruments such as a frequency counter, SSG, and sweep 
generator and so on. Thus, if such measuring instruments 
are unavailable, it is necessary to bring the transceiver to a 
place where such instruments are available and make 
adjustment while taking care not to touch the parts to be 
adjusted. 

1. 2-1 carrier frequency adjustment (adjustment inside the 
CAR unit). 

2. 2-5 IF trap coil adjustment and 5-2-2 trap coil 
adjustment (L24 and L25 in coil pack unit and T12 in 
VCO unit). 

3. 2-8 S meter sensitivity adjustment (VR2 in IF unit). 

4. 3-1 Standard oscillator adjustment of counter (trimmer 
TC1 in counter unit). 

5. 5-1-1 BPF adjustment of PLL (T1, T2 and T3 in PD unit). 


TEST EQUIPMENT REQUIRED 


1. Voltmeter 
1) Input resistance: More than 1MQ 
2) Voltage range: FS = AC/DC 1.5 to 1000V 


NOTE: 

High-precision circuit testers may be used. However, be 
careful since accurate reading is not obtained in 
high-impedance circuit measurement. 


2. RF vacuum-tube voltmeter (RF VTVM) 
1) Input impedance: More than 1MQ and less than 
20pF 
2) Voltage range: FS = 10mV to 300V 
3) Measurable frequency range: More than 50 MHz 


NOTE: 

When special accuracy is not required during 
adjustment (such as input level or ca-rier oscillation 
output in PLL circuit), a voltmeter or circuit tester may be 
substituted for RF VTVM by connecting it to the output of 
detector as mentioned later. 


3. AF voltmeter 
1) Measurable frequency: 50 Hz to 10 kHz 
2) Input resistance: More than 1MQ 
3) Voltage range: FS = 10mV to 30V 


4. AF generator (AG) 
1) Frequency range: 200 Hz to 5 kHz 
2) Output: Maximum 1V 


NOTE: 
The distortion factor of AF generator should be small 


5. AF dummy load 
1) Impedance: 82 
2) Power: More than 3W 


6. RF dummy load 

1) Impedance: 50 to 752 

2) Power: Endurable against power of more than 
100W 

3) Applicable frequency: 1.8 to 30 MHz 

The above-mentioned instruments may be used for 

simplified adjustment. For the precise adjustment. the 

following measuring instruments are additionally 

necessary. 


7. Oscilloscope 
Select equipment that has as high sensitivity as possible 
and permits external synchronization. 


8. Slow sweep generator 
1) Center frequency: 8.83 MHz 
2) Frequency deviation: Maximum +5 kHz 
3) Output voltage: More than 0.1V 
4) Sweep rate: At least 0.5 sec/cm 


9. SSG 
1) Oscillation frequency: 1.8 to 30 MHz 
2) Output: O dB/uV ~ 120 dB/pV 
NOTE: 
Select an equipment that the oscillation frequency is 
stable in non-modulation and there are small level of 
frequency modulation components. 


10. Frequency counter 
1) Minimum input voltage: 50mV 
2) Measurable frequency range: More than 40 MHz 


11. Noise generator 
Select an equipment that generates ignition-like nois 
containing high harmonics up to 30 MHz or m 


a8) 


© 
¢ 


12. Directional coupler 
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ADJUSTMENTS 


PREPARATORY WORK 


1 
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Remove the upper and lower cases according to the 


figure below. When making adjustment with the side 


face of the set up, be sure to position the final stage at 
the upper side. Otherwise, the ventilation effect of the fi- 


nal stage, cooling effect, is deteriorated and the final 
tube may be deteriorated. 


2. Unless otherwise specified, set the respective knobs to 
the following positions. 


1) Front panel 
MODE 
FUNCTION 
RF GAIN 
HEATER 
VOX 
NB 
MONI 
AGC 
PROCESSOR 
RF ATT 
RIT 
[FE SHIRT 
DH 
STBY 
POWER 

2) Rear panel 
SG SW 
X VERTER SW 


USB 
VFO 
MAX 
OFF 
MAN 
OFF 
OFF 
FAST 
OFF 
OFF 
OFF 
O (Center) 
OFF 
REC 
ON 


OFF 
OFF 


1. Adjustment of Power Supply 


1-1. 9V adjustment 


1. Measuring instrument used: Voltmeter 


2. Adjusting procedure 


Connect the voltmeter between the 9V terminal and 
chassis on AF-AVR unit (X49-1080-00) and adjust VR4 
on AF AVR unit until 9V is obtained (refer to Fig. 20). 


AF-AVR 


Fig. 20 AF-AVR unit 


1-2. RF1 (3.3V) adjustment 
1. Measuring instrument used: Voltmeter 


2. Adjusting procedure 
Connect the voltmeter between RF1 


terminal and 


chassis on AF-AVR unit (X49-1080-00) and adjust VR1 
on AF-AVR unit until the meter reads 3.3V. 


ADJUSTMENTS 


2. Adjustment of Receiver Section 


2-1. Carrier unit adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) Frequency counter 
2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 

1) Connect RF VTVM to TP®5 in IF unit (X48-1 150-00) 
and adjust oscillation coil T1 in CAR-1 unit 
(X50-1310-00) until the meter reads 5OmV (refer to 
Fig. 21). (refer to Fig. 24 IF unit) 


CAR-1 


CAR-2 


TC3 Tc2 TC1 1 


Oo 0 0 


Fig. 21 CAR unit 


2) Set the MODE switch to CW and the STBY switch 
to SEND and adjust oscillation coil T1 in CAR 1 unit 
(X50-1320-00) similarly. 

3) Connect the frequency counter to TP5 in IF unit and 
make adjustment as shown below, while changing 
over the MODE and STBY switches. 


MODE SW|STBY sw| ADJ | ADJ FREQ 


USB(TC2)} 8831. 500KHz 
LSB(TC1)| 8828.500 
Tce 8830.700 ” 


We 7 8830.530 ” 


KG 8829 .850 


NOTE: 

When changing over from FSK SPC to FSK MRK, or vice 
versa, open or short the RTTY key on the rear panel. For 
change-over from NARROW to WIDE, or vice versa, use 
the switching connector (E31-0037-05) in CAR ASSY 
unit (X60-1000-00) and after adjustment set it to 
NARROW (refer to Fig. 11). 


2-2. Voltage adjustment of VCO 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00) of PLL unit (X60-1010-00) (refer to 
Fig. 22). 
2) Set VFO scale to 250 and check if the voltmeter 
reading is within 2.9 to 3.2V, while changing over 
bands. 


NOTE: 
For the-detailed adjusting procedure, refer to the 
adjusting method of PLL ASSY unit described later. 


vco 


ja & = 


(3.5) (7) (14) Té6 (28) (28.5) 
(21) 


12 
T10 
ile on 


TP1 TP2 TP3 


(WWV) 
11 


@ 


Fig. 22 VCO unit 


2-3. Adjustment of antenna and MIX coil 

1. Measuring instrument used 
SSG (or built-in marker) 
Since the tuned point may be deviated due to the shift of 
antenna impedance, be sure to terminate the antenna 
with 50 ohms. 

2. Adjusting procedure 
DRIVE: Center (12 o'clock position) 
Apply SSG output (or marker signal) at 60 dB to the 
antenna terminal and adjust the coil pack unit 
(X44-1140-00) in the following procedure of bands for 
maximum AF output (S meter reading) and maximum 
sensitivity. Reduce the SSG output suitably as the 
sensitivity increases (refer to Table 1, Fig. 23). 
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COIL PACK 


18 Li6 


20 
(28) va[@] [Os 5) 
[Oo 9) 


ui7 L15 
(7) 


(7) 
uit 


(WwWv) 


L10 
(3.5) 


(7) (1.9) 


20[6] [OQ] 


(5 (44) L3 (3.5) u4 


Adjusting 
sequence 


1 


BAND 


ADJUSTMENTS 


VFO scale 


100 
250 
150 
175 
0 (15.0MHz ) 
225 
500 


Table 1 


2-4. IFT adjustment 


1. Measuring instrument used: SSG (or marker) 


2. Adjusting procedure 


1) Apply a signal of 14.175 MHz at 40 dB (or marker) 


RF 


Fig. 25 RF unit 


2-5. Adjustment of IF trap coil - 
1. Measuring instruments used 


1) 
2) 
3) 


SSG 
AF VTVM 
Dummy load for AF 


2. Adjusting procedure 
BAND: 7 MHz 
VFO scale: 300 


1) 


Make connection as shown in Fig. 26, and adjust 
receiving sensitivity at maximum. Then, while 
applying a signal of 8830 kHz at approx. 100 dB 
from SSG, adjust L24 and L25 in the coil pack unit 
(X44-1140-00) alternately and repeat the same 
procedure two or three times. Until S meter 
reading becomes minimum. When S meter pointer 
does not deflect, make adjustment until AF output 
becomes minimum (refer to Fig. 23 ‘Coil pack 
unit’). 


Oscilloscope 


to the antenna terminal from SSG. 


2) Adjust T1 to T7 in IF unit (X48-1150-00) and T2 in 
RF unit (X44-1150-00) until S meter reads 
maximum value (refer to Fig. 24 and Fig. 25). 


[6] 
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L 
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=" 
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VR4 C4 


Fig. 24 IF unit 
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Fig. 26 Adjustment of IF trap coil 


ADJUSTMENTS 


2-6. Carrier balance adjustment 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
IF SHIFT: O (center) 

1) Connect RF VTVM to IF OUT terminal on the rear 
panel. 

2) Turn the RF GAIN knob fully counterclockwise and 
adjust VR3 and TC5 in IF unit (X48-1 150-00) alter- 
nately until the output becomes minimum (refer to 
Fig. 24). 


2-7. Adjustment of noise blanker (NB) circuit 
1. Measuring instrument used 
1) Voltmeter 3) Oscilloscope 
2) Noise generator 
2. Adjusting procedure 


Simplified adjustment: 
1) After receiving marker signal and turning ON NB switch, 
adjust T8 and T9 until the terminal voltage at TP1 on IF 


unit (X48-1150-00) becomes minimum (refer to Fig. 


24). 


Formal adjustment: 

1) After making the simplified adjustment, connect the 

noise generator to the antenna and adjust drive VC until 
the noise output becomes maximum. In this case, set 
the S meter reading within S5 to S7. 
Turn ON NB switch and connect the oscilloscope to the 
cathode side of D13 in IF unit. Adjust T1 in IF unit until 
the waveform changes from Figure A to Figure B (refer 
to Fig. 27). 


2 


— 


(a) Before adjustment (b) After adjustment 


Fig. 27 Adjustment of noise blanker 


Ww 


Then, fine adjust T1, T3, T8 and T9 so that noise from 
the speaker becomes small, while taking care not to 
make waveform on the oscilloscope deviate from that 
shown in Fig. B greatly. 

Turn ON RF switch and ATT switch and further fine 
readjust T1, T3, T8 and T9. Even when the RF and ATT 
switches are ON, the noise blanker should be effective. 
In final stage, make sure that the receiving gain is not 
reduced greatly 


a 


oO 


2-8. Adjustment of S meter 
1. Measuring instrument used: SSG 
2. Adjusting procedure 

1) After adjusting each section until sensitivity 
becomes minimum, adjust VR1 in IF unit 
(X48-1150-00) under no signal condition, thus 
making zero point adjustment of S meter (refer to 
Fig. 24). 

2) Connect SSG to the antenna terminal and apply O 
dB input. Adjust T6 in IF unit until S meter just 
starts deflecting at O dB. 

3) Set the output of SSG to 40 dB and adjust VR2 in IF 
unit until S meter reads S9. 


2-9. RIT adjustment 
1. Measuring instrument use: Unnecessary (use the 
built-in marker) 
2. Adjusting procedure 

1) Set the RIT knob just to O (center) and turn ON RIT 
switch. 

2) Receive the maker signal and turn VFO until a beat 
of approx. 1 kHz is generated. 

3) Turn OFF RIT switch and adjust VR2 in AF AVR unit 
(X49-1080-00) until the beat frequency is kept 
unchanged when RIT switch is turned ON and OFF 
(refer to Fig. 28). 


AF-AVR 


Fig. 28 AF + AVR unit 


2-10. Adjustment of marker frequency 
1. Measuring instrument used: Frequency counter 
2. Adjusting procedure 
1) Connect the counter to the collector of Q4 in the 
marker unit (X52-O005-01) and open the MS termi- 
nal 
2) Set the FUNCTION switch to CAL 25 kHz and 
adjust TC1 in the marker unit for 100,000 Hz + 1 
Hz (refer to Fig. 29) 
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Fig. 29 MARKER unit 


2-11. VFO adjustment 
1. Measuring instruments used 


1) TF VTVM 
2) Frequency counter 


2. Adjusting procedure 


Adjustment of oscillation frequency 

Set the FUNCTION switch to VFO and connect the 
frequency counter to VFO terminal (No. 13) on FIX VOX 
unit (X50-1350-00). Set VFO to O division and check if 
the oscillation frequency is 5.50 MHz. Then, set VFO to 
500 division and check if the oscillation frequency is 
5.00 MHz. If the frequency deviates from 5.50 MHz, 
correct it with TC1 in VFO unit; if the frequency deviates 
from 5.00 MHz correct it with L1 in VFO unit. Since 
TC1 and L1 affect mutual oscillation frequencies, repeat 
the above-mentioned adjustment three or four times 
(refer to Fig. 30 and 31). 


Adjustment of output voltage 

Set the VFO to the 250 division. Then, connect RF 
VTVM to VFO (No. 13) terminal in FIX-VOX unit and 
adjust trimmer TC2 in VFO unit until the output voltage 
becomes O.6V. 


FIX » VOX 


48 


TC4 TC3 TC2 TC1 


OOOO 


Fig. 30 FIX * VOX unit 


VFO 


Fig. 31 VFO unit 


3. Adjustment of Counter (DG-1: Optional) 


3-1. Frequency adjustment of counter standard oscil- 


lator 


Simplified adjustment: 
1. Measuring instrument used: Counter and calibration 


cable 


2. Adjusting procedure 


1) Insert the 1 pin plug side of the accessory counter 
calibration cable into X-VERTER IN terminal on the 
body rear panel and its 3-pin terminal side into the 
3-pin terminal at the top of counter. 


Fig. 32 Adjustment of counter standard 
oscillator frequency 


2) Set the BAND switch to WWV and connect the 
antenna to the set. While receiving a WWY signal 
of 15 MHz adjust trimmer TC1 at the top of the 
counter unit so that zero beat is obtained between 
this signal and 1 MHz signal connected in Item 1). 


NOTE: ——_ 

(1) Although zero beat can be checked through the 
speaker, adjustment by watching S meter reading is 
more accurate. S meter pointer vibrates on both 
near sides of the actual zero beat point. This cor- 
responds to approx. 1 to 3 Hz. At the zero beat 
point, the pointer vibration becomes slowest. 


ADJUSTMENTS 


(2) The adjustable range by TC1 is 1 MHz + 20 Hz. In 
rough adjustment, receive a WWYV signal of 15 
MHz and set the counter reading within 15.000.0 
and 14.999.9. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting prrocedure 
1) Short circuit between CL2 and G in counter unit 
(X60-1020-00) and connect the output between G 
and CL1 to the frequency counter. 
ai) Adjust the trimmer TC1 in the counter mix unit for 1 
MHz + 5 Hz (refer to Fig. 33). 


COUNTER MIXER 


Fig. 33 Counter mixer unit (DG-1: Option) 


3-2. Adjustment of counter input level 
1. Measuring instrument used: RF VTVM 
2. Adjusting procedure 
1) Connect RF VTVM to TP6 in IF unit (X48-1 150-00) 


and adjust TC1 in IF unit for 0.1V (refer to Fig. 24). 


2) Connect RF VTVM to TP2 in the counter mixer unit 
(X48-1150-00) and adjust T1 and T2 in the same 
unit until the peak value is obtained (output is 
approx. 0.12 to O0.2V) (refer to Fig. 33). 


NOTE: 
In this case, apply a carrier voltage of 0.1V to the CCR 
terminal of the counter unit (by adjusting TC1 in IF unit). 


4. Adjustment of Transmitter Section 


4-1. Adjustment of drive coil 
1. Measuring instrument used 
RF dummy load (50) 
Since the tuned point deviates due to shift of the 
antenna impedance, be sure to connect this unit. 
2. Adjusting procedure 


MODE: CW 
DRIVE: Center (12 o'clock position) 
METER: ALC 


1) Set BAND switch to 1.8 MHz and set STBY switch 
to SEND. Adjust T10 in IF unit (X48-1150-00), T1 
in RF unit (X44-1150-00) and 1.8 MHz band drive 
coil in the coil pack unit (X44-1140-00) until ALC 
meter reads maximum (refer to Fig. 23, 24, 25). 

2) Adjust the drive coil of each band until ALC meter 
reads maximum. The adjusting sequence and 
adjustment frequency are the same as in Item 2-3 
“Adjustment of Antenna MIX coil’. 


NOTE: 

Make this adjustment at the same time as the 
adjustment of the receiving coil pack until the peak va- 
lues of transmitting and receiving signals do not deviate 
from each other. 


4-2. BIAS adjustment 
1. Measuring instrument used: Unnecessary 
2. Adjusting procedure 
Set the meter switch to IP and adjust the BIAS VR on the 
rear panel to 6OmA. 


4-3. Adjustment of carrier suppression 

1. Measuring instrument used 
1) RF VTVM 
2) RF dummy load 
3) Directional coupler 

2. Adjusting procedure 
1) Make connection as shown in Fig. 34 and adjust 

14.175 MHz EW until full power is obtained. 


Power meter 


Fig. 34 Adjustment of carrier suppression 


2) Switch over MODE switch to USB and adjust VR5 
and TC2 in IF unit (X48-1150-00) alternately until 
RF VTVM reads minimum. Also, make adjustment 
until the USB and LSB levels become the same 
(refer to Fig. 24) 


4-4. Neutralization adjustment 
1. Measuring instruments used 
1) RF VTVM 
2) RF dummy load 
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2. Adjusting procedure 
MODE: CW 
SG SW: ON 
Neutralizing variable capacitor: Half-inserted position 
1) In Fig. 34, make adjustment until maximum output 
is obtained at 21.225 MHz. 
2) Turn OFF the SG switch and adjust the neutralizing 
capacitor until RF VTVM reads minimum. 


4-5. Adjustment of carrier point 
1. Measuring instruments used 
1) AG 
2) RF VTVM 
3) RF dummy load 
4) Directional coupler 
2. Adjusting procedure 
1) In Fig.35, connect AG to MIC terminal and apply an 
input of 1500 Hz at 5 mV. 
AG RF VTVM _~ Power meter 


Microphone ~ 
Fig. 35 Adjustment of carrier point 


2) Adjust DRIVE, PLATE and LOAD until maximum 
output is obtained. 

Adjust MIN GAIN until output becomes 50W and 
set the AG frequency to 250 Hz. Adjust VR1 in 
CAR1 unit (X50-1310-00) until RF VTVM reading is 
kept unchanged even when the MODE switch is 
changed over from USB to LSB and vice versa (refer 
to Fig. 36). 

Apply 5mV (at 1.5 kHz) signal to the microphone 
terminal and adjust MIC GAIN VR to obtain 50 
Watts output. Then, shifting the signal frequency to 
300 Hz or 2800 Hz and adjust TC1 (in LSB) and 
TC2 (in USB) so that RF VTVM reading is the same 
level. 


3 


— 


4 


CAR-1 


Fig. 36 CAR 1 unit 
4-6. Adjustment of speech processor 
1. Measuring instruments used 
1) AG 4) RF VTVM 
2) AF VTVM 
3) Oscilloscope 
2. Adjusting procedure 


5) Frequency counter 
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IMMODEsLS wt. a:-t- USB MIC GAIN... Center 
COMP LEVEL .. Full clockwise SG SW...... OFF 
PROCGCESSORes: RULE S1.BYeaiaa SEND 
METER... one COMP 

2) Connect a frequency counter to TP3. Adjust TC-4 — 


to obtain the oscillation frequency of 451.4 kHz 
watching the counter readout. 

Apply a signal with the frequency of 1 kHz and the 
output of 0.3 mV into MIC JACK using an audio 
signal generator. Adjust T11, 112, 713, and T14 to 
obtain maximum level at TP-2. 

Set the audio signal generator to 1 mV, and adjust 
TC-3 and VR-6 to obtain maximum level at TP-2. 


GEGGEEEEE © 


Oscilloscope 
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RF VTVM 


(S| _@ 


Fig. 37 Adjustment of speech processor 


5) Set the output of the audio signal generator to 0.3 . 
mV at 1 kHz and make a note of the level at TP-2. 
Adjust finely TC-4 so that the level at TP-2 goes 
down to —6dB when the generator is set to 300 
Hz. Adjust the oscillation frequency to below 451.5 
kHz, and the level at TP-2 to become — 6dB for the 
first time when the oscillation frequency is gradually 
increased from around 450 kHz. 

Give the MIC jack a signal with 10 mV at 1 kHz. 
Adjust VR-7 to obtain the same level at TP-2 
regardless of whether the PROCESSOR switch is 
turned to NORMAL or PROCESSOR position. 

7) After completing these adjustments, set the 
generator output to 0.3 mV. When the generator 
frequency is swept from 400 Hz to 2 kHz, the TP2 
level deflection from the level at 1 kHz should be 
within +1 dB ~ —S5 dB. The noise level 
measured at TP2 should be 10 mV or less with the 
MIC input shorted-circuited by 47 kQ. 

Confirm that the COMP LEVEL METER pointer in- 
dicates the range within 20 ~ 40 dB when giving 
MIC input a 10 mV — signal at 1 kHz. 

4-7. Adjustment of monitoring level 


6 


— 


we 


1. Measuring instruments used 
1) RF dummy load 3) AF VTVM 
2) AG 4) AF dummy load 


2. Adjusting procedure 


ADJUSTMENTS 


Simplified adjustment: 

1) Set the FUNCTION switch to CAL 25 kHz and take a 
beat of approx. 1000 Hz. Set AF variable resistor to a 
desired volume. 

2) Apply a voice signal to the MIC terminal, turn ON the 
MON switch, and set STBY switch to SEND. Adjust VR4 
in IF unit (X48-1150-00) until the monitor output level 
becomes nearly the same as the maximum output du- 
ring calibration (refer to Fig. 24). 


Formal adjustment: 
1) If Fig. 38, make adjustment until full power is obtained 
at 14.175 MHz, CW, and set the MODE switch to SSBé 

(or LSB). 


Power meter 


AF VTVM 


Microphone 
Fig. 38 Adjustment of monitor level 


2) Apply a signal of 1000 Hz at 5 mV from AG to the MIC 
terminal and set the FUNCTION switch to CAL 25 kHz. 
Adjust AF GAIN until the AF output level becomes 0.63V 
when AGC is turned ON in receiving condition. 

3) Then, turn ON the MON switch and set the STBY switch 
to SEND. Adjust VR4 in IF unit (X48-1 150-00) until the 
monitor output level becomes O.63V. 


4-8. Adjustment of VOX operation 
1. Measuring instruments used 
1) AG 
2) Microphone 
3) RF dummy load 
2. Adjusting procedure 
SG SV, OFF 
VOX: ON 
MODE: SSB 
1) Connect AG to the MIC terminal and apply a signal 
of 1500 Hz at 5 mV. Adjust VOX GAIN VR until the 
relay is operated. 
2) Adjust VOX DELAY VR, and make sure that the time 
constant changes in VOX. Then, adjust the time 
constant for approx. 1 sec 


3) Connect the microphone to the MIC terminal and 
keep the microphone approx. 10 cm or less away 
from the speaker. Set the FUNCTION switch to 
CAL 25 kHz and receive a signal. Turn ANTI VOX 
VR until VOX fluctuation is stopped. 


4-9. Adjustment of side tone 
1. Measuring instruments used 
1) AF VTVM 
2) Oscilloscope 
3) AF dummy load (8Q) 
4) Key (shorting lead also usable) 
2. Adjusting procedure 


SOLOW JOFE 
MODE: CW 
AF VR: 12 o'clock position 
Si ale pOENU 


1) In Fig. 39, adjust VR3 in AF « AVR _ unit 
(X49-1080-00) until AF output becomes 50 mW 
(0.63 V/8Q) with the key down (refer to Fig. 28). 


Oscilloscope AF VTVM 


Fig. 39 Adjustment of side tone 


4-10. Adjustment of RF meter 
1. Measuring instrument used: RF dummy load 
2. Adjusting procedure 


SG SW: ON 
MODE: CW 
BAND: 14 


1) Connect the RF dummy load to the antenna and 
make adjustment until the transmitting output 
becomes maximum at 14.175 MHz. 

2) Set the meter switch to RF and adjust RF VR on the 
rear panel until the RF meter reads 250 mA on the 
IP scale 


5. PLL Adjustment 


5-1. Adjustment of PD unit 


5-1-1. BPF adjustment 
1. Measuring instruments used 
1) Oscilloscope 
2) Sweep generator 
3) Detector (refer to Fig. 40) 
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22pF IN60 


To oscilloscope 


Fig. 40 Detector 


2. Preparatory work 
Extract PLL unit from the body, remove the shield cover 
and disconnect connector PLL-1. When this connector 
is disconnected, the ground of the unit is floated 
partially. Thus, connect the shielding case in PD unit to 
the body (TS-820) with a suitable clip wire. Set the 
band to the desired position. 
3. Adjusting procedure 
1) Connect the detector to TP1 (or TP2) in PD unit 
(X50-1340-00) and connect its output to the oscil- 
loscope (refer to Fig. 41). 
2) Ground TP3 in PD unit and connect the sweep 
generator output to CIB-BND connector terminals. 
3) Adjust T1 (red), T2 (yellow) and T3 (red) in PD unit 
until the output waveform becomes as shown in 
Fig. 42. 


TP3 


nO) 
Olak 
OE 


Fig. 41 PD unit 


Fig. 42 Output waveform 
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NOV: —_——— SS 
(1) This band width should be 5.25 MHz + 750 kHz or 
more and the valley depth should be 4 dB or less. 
(2) Set the gscilloscope to maximum sensitivity and set 
the sweep output to as low output level as possible. 


5-1-2. Adjustment of balance VR 
1. Measuring instruments used 
1) SSG 
2) RF VTVM 
2. Preparatory work 
1) Follow the same procedure as in 5-1-1. 
2) Disconnect connect PLL-3 and set the band to the 
desired position within 21 to 29.5. 
3. Adjusting procedure 
Apply a signal of 8.83 MHz within 106 to 108 dB from 
SSG between connector terminals CIB and GND and 
adjust VR1 until the output of RF VTVM connected to 
TP1 (or TP2) becomes minimum dip (refer to Fig. 41). 


5-2. Adjustment of VCO unit 
5-2-1. Adjustment of VCO coil 


Simplified adjustment: 
1. Measuring instrument used: Voltmeter 
2. Adjusting procedure 
1) Connect the voltmeter to TP4 in VCO unit 
(X50-1330-00). Keep the slide switch in VCO unit 
to NOR side (refer to Fig. 22). 
2) Set the VFO scale to 250 and adjust oscillation coils 
T1 through T10 until the voltmeter reads 3.2V. 


NOTE: oO eee 

(1) When VFO is changed from O to 500, the voltmeter 
reading should changed proportionally. 

(2) In a band more than 21 MHz, there are two tuned 
points of 3.2V. The proper tuned point is obtained 
when the core is inserted into the printed circuit 
board side. In an improper tuned point, the voltage 
is kept unchanged regardless of turning of VFO. 


Formal adjustment: 
1. Measuring instrument used: Frequency counter 
2. Adjusting procedure 
1) Turn the slide switch ST? tn” VCO aime 
(X50-1330-00) to TUN side and connect the 
counter between TP5 and TP6 (GND). 
2) Adjust the individual coils shown in the following 
list to the relevant set frequencies. 
3) Short circuit between TP1 and TP2 in VCO unit and 
measure frequency. Then, short circuit between 
TP2 and TP3 and readjust frequency, and check if 
the difference between two frequencies lies in the 
variable range shown in the following list. 


Wwwv Tid 
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Set frequency Variable range 


24.08 MHz 
10.88 MHz 
12.58 MHz 
16.08 MHz 
23.08 MHz 
30.08 MHz 
37.08 MHz 
37.58 MHz 
38.08 MHz 
38.58 MHz 


Received signal 
+8.83 MHz 


Table 2 


5-2-2. Adjustment of trap coil 
1. Measuring instruments used 


1) SSG 
2) AF VTVM 


2. Adjusting procedure 
1) Connect SSG through a capacitor to the cathode 
side (the line connected to R28, 47Q) of diodes D1 

to D11 in VCO unit (X50-1330-00) under receiving 


condition. 
2 


— 


+450 kHz or more 
+330 kHz or more 
+350 kHz or more 
+400 kHz or more 
+500 kHz or more 
+500 kHz or more 
+500 kHz or more 
+500 kHz or more 
+500 kHz or more 
+500 kHz or more 
+500 kHz or more 


Set the BAND switch to 29.5 position, and receive a 


signal of 8.83 MHz from SSG and then make ar- 
rangement so that a suitable beat comes out of AF 


output. 


becomes minimum. 


Adjust TR in VCO unit until the beat output 


TS-820 MODIFICATION FOR MARINE 
BAND (2.134 MHz) 


1. Receiver section 
Set the driver knob to the center position. 


Adjust the 


ANT coils and RF coils to obtain maximum sensitivity at 
2.0 MHz. As a result, the frequency range of 1.80 MHz 


~ 2.136 MHz can be covered. 


2. Transmitter section 


1) Set the driver knob to the center position. 


Adjust 


the drive coil to obtain maximum output power at 


2.0 MHz. 


2. Remove two capacitors C4 (390 PF) and C31 (12 
PF) of the plate VC and install a 330 PF (3 kV) 


capacitor. 


3) Remove the load fixed capacitor C26 (220 PF). By 
these modifications, the frequency range of 1.86 
MHz ~ 2.15 MHz can be covered. 
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Counter Mix Unit IC6 (uwPB2490) 


Truth Value List (8 segments) 


ra fate 
|6 | H| 
nnn 
[9 | H| 
a 


Character shape 
jinwk /- 
ys 


ie 


BESGEse 


53 


CIRCUIT DIAGRAM / PC BOARD 


xn o 
qz 
o 8 


ra 
oO 


4 ~~ Ae » 4 > —_ _ 
‘ 
: ~] 
85 060-ZM: 2¢'2za “Sl-AW: S10 ‘vecist:py'ez'e~ia ‘sccisi:sb‘eb‘oe’ez‘iz‘ozq == SOON: Ib ~le ‘6z@~G2'61~91 ‘bi~6d *(u)Sp60Sz: 6z‘ez‘sz~ez0 
@) Bio (49) 0001982: 22 ‘610 *(A)€EL9S2: Of 9212 ‘OZ ‘91 ‘S119 ‘(g)o9pose ui‘el‘zitoi~eo = “(A)SebWSZ 22z'so "EI HS2: bl 'Z'bO “(y9)SeuSE Bl ‘e~1oO 
a eee 
< 


Boe 
co 


=) 
a 


ow > 
SB = 6 


Morororer 


nu 
2 
= 


a4 


iE 
ca 


OOGDLOOO OOOQOOE®D 


re 


CO OO DOOCO® O90 OOOOC®O 


©) O® 


OMOIOISIOIS 


OO ©OOCOO® 


— | 220° 2e12 MOO! 6214 dot 8219 (A8°8) AbI— 
ee 
Em $ 323 os 
a a pel 2 a 
iS . .% 18 le 133 2Rlol5| Le 
Oze Sbiy 2 8-15 Sy é aus 0 &,, SLAs Yn el ea ie 
¢ -w— Soe x ra) cae | 6S Ky va a) als r 
9 ' x re) ox x BIS]oO Nn Be 
120 3 S49" [s) o} 0)” sTutTy | 9 
Ea) Seas rs FTE | 
aE! : 3 Oe? ke 
< AO UL a 
be) S =p 3(8 ™) z 
eal gp OST: 
in oo 
S 
be x 
Boh =H 4h Sbld dép 219 


a 


Bj 


tal 


atta 


i 
eit 
Bir 


YOSS3908d —_H933dS du 


uns 


Ek 
Olb Elly 


F-K 


MI) 2hia 


wb ipie 


220" 9119 
220° vid 


ML big 


Ole 9a 
mh 
»EeE 9018 


sold 


yO1 


nS 
£2: 


ogee 
pO.d § dOz 


oo! 
HA 


£Olw 


Ofk 


£019 


AOL Lb 


96a 4b 284 


664 
Bi 268 


489 


HS 


Si B6u 


OE + 


AO 


O01 Bela 


O€e 2fi4 


ISO ZHNSSH 


Je 
AGL 
ivoO 


49'S pele 


Sain 


| 
et 


a 
@ 
° 
| 


Ode 8rd 


+t 
= a 5 


1o' O¢c> 
-k 


iv Bid 
ich 264 


4 
H. 


61a 
619 
AOb Gia 


Sex 220 sto 
to" 


xl? 


dDWV  Y3L3W 


(OO-OSli-8¢X) LINA 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 


(OO-OGLL-8tX) JI 


A 


+ 
LO 


CIRCUIT DIAGRAM / PC BOARD 


@ 
oO 
Ww 
$38 
£00 
RRR 
; MS SN . ag oe 
“1 NO £ls 
r 4a | 8/S-9S 
ano 440 ig Maa 
SEN ut o—ons4 
vl 29 
— 440 7 
5 € 
4A) | MS OYd-3y | 
| (9) HOF KYA 
be | z/t-O8S Oud-44 
4ss <——6 
ass het 
4M9 
“ MO 
) oe 8/+-9S 
\ _ MS 3GOW 
>—— (IND 
\ al = 
1-SIS 
XN >—— ov 
du 
: sov * 
2) 9344 ial 
(8) NOL 2-pyA pe 
if et 
) b ; >: _ ino JI 


2SK19 


N 
a FSS, 
EC 2SC945 


= 4h 
27 150e 
er 
C101 feoded 
= 7 25V 
2244.2! 


SK. C125. 150P 


g tir af a oe ag 
& , ie : Xe is) ro) 
: 4 ( 5 — yo 1h en oOrw E g tise vo 8 shah 28 
ioe 290 $1h0 8 « oO 
ieee Bid ose a mie zo @ RLS | 
. 3 que b= | 
We) ray s ve S 1¥0 2019 3IW 
Hb LOY ‘ 8 a “z Sz 20 e 28 | l iS 
2) NM aes sales te oe ae ° Sq pe voce ze | Vv 
4 5 woasrid Ti” oro oct 9 1 Ris By. 33 2 5 - ol >} — 1 
AW S/o EES”, 2 ee eo 
© aS Bie & RF O z| = SM eg) “ ed | 
2 |B isola Te OO insane Te =” eae tal 
(o>) & 2 as & 58 wre Grou §£O Yose® + a ne tr of | | ONS 3 
lo Co Ses a of =8 + ane = + | Y19 x 
— Ez LP a ST oe cle O& ri oF 40°92). | 20 2 
gl ts T Aaeep Shee 5 HO pia | 
- sur Bolo gz |g were © 2g 220) 180 A) 19k Se! a — ano 7 
L a y 429 ~ o 
220° 069 a 7 8 ee 27 4 ef edu a a 
9 Tho De dx eee ca ke P Noi fac ton ies en - 
x< 8 wu 3 O22 tL Pi Shee _ - = 
_— a a oO 
” 
| = z aes! a © a * 
7 i [4 4 fi 7 
> 


06,11,15,16,20,.21, 26/307 2507 sare 


3SK35(GR), 04,7,14: 2SK19(GR), ~Q5,27: -2SA495(Y), 


Q1~3,18 


s 
(oe) 
fe) 
(ep) 
+ 
GN 
come) 
22 
o 
as 
=A 
foe, Soe 
Ft aN 
at 
a a 
D 
LO 
NGS 
., W 
peo 
Ou 
No 
wo wT. 
NO 
‘eg 
fap) 
q A 
(@ he 
N 
Oo 
2s (xt 
ee) 
Oo 
= oO 
fot 
— 
oS 
oe 
N wo 
tp 
N 
DO 
= © 
oz 
oy 
ot? 
comes 
+o 
ey 2 
rep) 
” 
x, ee 
2 
oO 
eee 
er OS 
i. 
ee: 
ak 
on 
2 2 
OD 
CO fe) 


55 


CIRCUIT DIAGRAM / PC BOARD 


Vv RF (X44-1150-00) 


Q1,3,6~8: 3SK41 (L) 01,8 :wZ030 
Q2 :3SK35(GR) _02,3,9,10 VO6B 
Q4 :2SC733(Y) 04,6 -1$2588 
Qs -2SCISI5S(K) 05,7 :1S1555 I 
2 SAE 22 
RF UNIT (X44-1150-00) 5 = & = 
a ae ae (OCO OF IO OO Ol-- ~ 
[8.83MHz] sony less 470K? | 


V1: 12BY7A 


RF3] 


< 
a 
is) 


n 
io 


RFI 


9 
o 


p> lo |x 
Db |D> 
i Ir 


R53 22k 


ery 
oe 


Raa 1BOK 


T3_R27 220( JPY Fras 10d S E 


:| = ro 
ome 


Se Se COG 


9° 
vR3 10K (B)) 


D 
mn 


i cag ast ee 8 a 


iS |x 
3 
Pp 


il 


— {09990090999 


ey 
iS 


Es 


$6-8 


| VO6E 


D2 


—GND — 


a 
a 


jRBN 22K | 


RS 


R51 1007 | 
3 


| | 


! 
R46 100k) 
Tow 


R29. 470K} 
yi me | 
R45 100 — 


BS 


© C27,.0l 


Q2: 3SK35(GR), 
V1: 12BY7A 


Q01,3.6~8: 3SK41(L), 
1$2588, D5,7:; 1$1555, 


56 


vT 

‘&, R35 47 ze 

| ey ea 
eA 


i 
RLR.— 


té 
ey | - 
= R2 100K 5 Srighies 


fOOK \ RI9 ayn 
et Aha 


R37 1M c43 


xs 
we ge 


C32 .001 €33 .001 


Ar 


Q4: 2SC733(Y). 


3 BIAS 


R23 12K 
We 


o AK 
C10 ,O01 
Fe) | 


se 


C11 .047 


O52SG71S.15KiKR 


VR3 10K (B) 


2SC 1515 (K) 


B 
Cc 
— 
2SC733 
te 
E 
Abe Ad | ete Se tet 
a = a 3 = “ 
fo} = oO 
SStEesssSes 
ce a ar em 
lob, 2.3, A By GB cB B® 10.1 
eR eATGAaar 
R42 270K Owns 
we? Se Oo 2s 
R44 22m2 % g D7 
> WY 
Rom ie A7 50V r 
oL +4 —K- R38 10K 
+" R43 10K 
C36 01 
C52 ,0F , TTP 
24 @ 
C37 047 a 
=| fee 
R41 10K Q5 
R40 330 
Se had 
C35.22 
ee 
C25 47P 
8. p44 39 RNC-—4}—o 
—WA— 
c5 
R13 82K 3P 3KV 
Wa NFB——1A}—O 


€i2>*01 


rn cc rn 
ae eet be teas 


P 300 GND} 


D1,8: WZ-090, D2,3,9,10: VO6B, D4,6: 


CIRCUIT DIAGRAM / PC BOARD 


Vv AF-AVR (X49-1080-00) 


- a 2SA562 (Y) 
i : 2SC 1000 
mE: ; . i a, d = 2SC372 
cwo}() bss ; , ve 
1412) = ~ = , 4 heals 
21@ & i 3 $2 oi coe ih G x 
& : G) vFB Ee 
21© 3 | t 1 2 )| GNo 
; , : ¥ “< 
' = 1 . (7)| GNO 
R41 3,3 ¢31 47 SOV FE ve 2SA496 (Y) 
av2 
are GND 
po 
cat Cm “ 


R36 68K 


“R28 3.9K 


Q1,2 :2SC1000(GR) 
Q3  :TA7201P 
Q4~6 :28C372 
Q7 :2SA496(Y) 
D1,2 181555 
D3,4 :1N6O 
D5 :WZ-061 | 


(2 ep ea 


C22 0047 


c28 


100P 


47K 330P 


v AF-AVR (X49-1080-00) 


RIT SW $7- 1/2 


MODE SW ee 
S6-3/8 si aes Se 
MiIEO—< ON 
sag 0 OY 2 
FSKO USB Orn 3 , RIT 
VR6-1 5K(B) 


Or = 
on 
Ww «& 
aur Rie Sk ROS. 470 C21 »C@2 100 
1 Feeriz. 27K Q2 
C12 «01 x 


o 
© 
= 
ie 


a) 1s. 5 9.22 2.99 2 Q1,2: 2SC1000(GR) 
Pri hay 11 Q3: TA7201P 
74~6: 2SC372 
Q7: 2SA496(Y) 
D1,2: 1$1555 
AF ! By D3,4: 1N60 
eee D5: WZ-061 


57 


CIRCUIT DIAGRAM / PC BOARD 


vy CAR ASSY (X60-1000-00) 


CAR ASSY UNIT (X60-1000-00) 


Q1,2 :28C460(B) 
Q3 :28C735(Y) 
Oi~4 : 181555 


| 
i © 
| Lit "ei giale m8 
oem fer afetfs Lal otis fe qe | {] Ue [bee 
a 0 x N F 2. = 9 use 
| me: ; ase DB CAR FREQ 
|! 3 antes §L 3 BS ert sci: Ss Db ae 
| ; a ae fore fenestra 
eee gis oo pa F189 ie LSB 8828.5 
Sb eee tT | | ——He usp. | 8831.5 
| $68: rea sero L6 150p 5 38 5 & a a Ho] ere cw(TXx) 8830.7 
Ltr es | ea et | Ce ten ee eae 2 PB cw(RX) | 8831.5 
NS Ie ay e LIB BS Se FSK© | 8830.7 
A <(slelcz «[3[ oelg al o« §] § } 1 1} ono FSK@N| 8830.53 
l vr 30» fy ALE LSE = LB] Se 5 aes 
ee mali ah 3 a] = 2] eT el aD he FSK@W | 8829.85 
| £ C15 .OF C16. SOP PLE Hee ag 24 FSK (RX) 8828.5 
' [cS] ee re) 
(eae TEEEEEELER 
BEEEEEEEEE 
: CAR-2 UNIT_(X50-1320-00) = -—O000000000h | 
[} we : - 
| s Leal x 4 ' 
el] 0} = GNO | 
| ne, x |: 2SC46 
| : 0/4 Q2 \ S 0 (B) 
Cl2 .0' wt F | 
ewe er° ; | 
| 2 { ora 3 J? 1 
iti EE on se te ten ; : 
e ” = ral PE 4 | 
| = S\ Fz 100 Eh cis 2200 E 
| 4 4 ie) a| |x | 
| 1 @1~3  :28C460 (B) D3~5 : 1N6O oReee I: oe <a s] 2 1 | 
D1,2,6,7:1S1555 De,9 : 182588 ES e d | | 
| L_orsserississs bee itszsee Le 2SC735 
SS SS eae ee eee sl 


v CAR-I (X50-1310-00) e© 


MODE SW JE SHIFT 
S6- 4/8 VR6-2 10K(F) 
RLR Oe ) 


R11 48K 


3VO— 


PSs Seous 


C16 150P. — 


r& a 
a= - 
RE 47K , Le: 
0 c7 3P —KH= re] a ie ¢ 
o arr Fs S i C18 401 
+r pf 
= = —w- 
DS 5 : fe R16 100 


O7f,2: 2SC460(B). O3:2SC735(Y),” Dice4s 1S 1 bose O ahi 1) 


L8 


Cm 


= 


ys. 
L4 
5 eye .O1 D5 
ps R2.3:9K ap tes 


CIA 
1C We 


t--- 


r 
Be 

9 -!I.GND)! 

Gh te 


=z 
wn 
iL 
2g 


L 
“OY bt 
1) 


yo 0 
+2408 
LV 

R7 68K 


O1~32SC460(B), D1,2,6,7: 181555, _DSe5" INGG Ds Ss iszouc 


CIRCUIT DIAGRAM / PC BOARD 


v FIX + VOX (X50-1350-00) 


D1~4:1S1587 
05,6 :181658(3) 
07,8,11 ~15,17 :1N6O 
09,10,16,19~23,25:1S 1555 


R39 470K 


as ee Z ST olets a era ate a en 
Ten, iO OOGDOOOOOOOOO® ae RATA Fins (eMCIOIoIoIoIeIoro ©OOO@®® a | 
REEEEE 2SA562 
Bf : Eisaneny oe L331 iia | 2SC733 
| T33 po Slr Se Ge coe. eS 28C735 
sox == 
a ee a 
| spat seals 8 3 afd: : | 
oF 3'- of ain Bim OF Bie] a] ° 
Ke Bey i2 is eile ce 
Tf LP el Peel Fh sat | 
Re ~ 5 $ og! 
? p< ie - he I 
= y C4 « 
[ £ slafaelafle | 
N m +a 
| mel pepo Le dsl LF | 2SK19 
: a 
i 3 | hy 
| NO atdl 
i=) 
| 5 ae | 
Qa ,é 
I! & °8 | 2SC460 (B) 
; | 
PS Die :WZ-130 
D24 :WZ-061 | 
Q1 :2SK19 (GR) “3 
fee 2SC460 (B), Q4,5,7,8,10~12:2SC733(Y), Q6,9:2SA562(Y), Q13 :2SC735(Y) | 


ee ~~ agit 22 R5 1K | P 3 Ts a = 
as Bye 
af Gti gs iF : 
‘poco oe R13 100 4 WR 10 100 


~4 
= 
B *k os si is R12 Sto cit. D &% ae ee a ee 
t ! 2 R7 710k ae 1 Be ; 
i> >; & Ri1 33K ak aN 
10 4 tO S 
cr 

- 

| 

L 


C26 22P 


> ae) kK 
ibid tatis es eemae a 


| 
= ™ % 47. yy ay 

© y ky ope aw 7 iBPl nao tk Q5 a) 

r PT Wer a “8 Poe iso 33 sov_ Re! 56K | y . 
ag ON ae ‘t ot i 1H, As Ht b=45-5-4 48 
at. NT S| ~ ley oe Cut Wo Ja Ge WA + 

A Nera a cs 1 Bee | ire = 

om —W— 


Rie a7 gps oh (6 re ee 


ee a re ee ee re ee es ee es ee ey eee ee 


OFF 2 
ie) 
ONO es) 
39V 0O—= 
FIX CH 
S2 vox SW S5-7/8.05 3 


O71: 2SK1IS(GR), 02,3: 25C460, 04,5.7,8,10~12: 2SC733H{Y), Q6.9: 2SA562(Y), Q13: 25C735(Y), D1i~4: 181587, 
D5)6;,15658-2,  D/7,810/15,177 1N6O, D9,16,19~23: 1$1555, D18: WZ-130, D24: WZ-061 


59 


CIRCUIT DIAGRAM / PC BOARD 


v VFO (X40-1110-00) 


= SNe eS aD tea m= iss ee ase SSS Se -ae =| =D ES a BSS GASSES? SSeS Oe ty 
eo 
| El vt al De oe 
~ If a 3 x L7 1m 
nu 'b6 “ee . KR 
4. i 3 i 
E = 
fa) t 9.0V Ss) — C14 33P We (y/ a», o 
| J C5 47P Vv 9.0V ue 9.0V 4 
y ov SQ 1 Q2--h 
x 
= cé N 26V t. 
-18 ne : 2 bor Lew tT2) wd -m oom » Eo 
a 5 @ re 2 ics 3 = = , y—O) Rox C18 .01 9vre 
“4 a mt ae r | |e <| I j 
Q2 :2SK19 (y) : > =O 801 ge 
= @& 


Q3,4 -2SC460 (B) 


02,3 :1N60O 


b 
Ta ‘ & 
R8 IKe <sn~ AK ! 
e hs + OSs sg ‘ 
C) Nk © a G7 
OA {|| St | 
oS Loerie a 
OUT =8ty = o » FOG de 
—ouT-= 46) ay : ) Se a iz / 


re 
Ah) <1 3 
C18 .0 RQ 100 © ol Q2 or, 


Q1; 3SK22(Y), O27 2SK19(Y);, 03.4. 2SCA60(B),” Di: SO11 1) Deere ne 


3SK22 2SC460 (B) 2SK19 


Cc G 


60 


CIRCUIT DIAGRAM / PC BOARD 


v COIL PACK (X44-1140-00) 


WwW 
> 
= = x 
o 2 = 
(a <{ = 
SS EE — EEE ——EEE—EE ee ee | 
fa) | | 
zO 
© | | 
g ae 232 : —an fa | , - i: : ~~} = ep 
ai ‘mele 7 a | oa i» |@ Mlle id 12 pia Uo I 
—dNn9 | | | | = | 4 
an | i | a . 
| 3 ma 28 Sa ! Dveuad i@ a | lg | i os 1] I¢ do 6¢9 Us = 
s a PN peer ze cy | | -—-- 
2 61 G7 = Pe a ao — et ey, | tak oe ' : : ! Ino AiG ofp! | ! 7 | ae. 
| aD ee ee ee eee Cee 
|. 1s we ' | | 14 ~ Ly lle | | | | a |= 
2 | I 11 | | t t t 1 t 
ER | 652 Gile co ty bof | ! || ! Poy Ksuaretabhs zy 1 | | | ib ope al 
a6 t a a Tl Ciro gaat 
: 5 pul euaahae | | Tet d6e 260 "" dapiigow) 39S BO | | | d6# 989°" Sitcom! gos 29 
r Hh grits rape — ie | a et ly fd ais site 
Rid 7 ca dy? om Ve ee | { Yoel os 0 oe f r ur 7 
Mi: he 1 betep | | deh t I l | | I | 
“4 12 Ne | age ne re fee, | 61 t x lie 
17 Hh _ a. DG | amet be ae | Gi | Oth " 
ano ai 1G o sell o § | | | | | | | pr °: asiectenteiety an | | | | | ef pe ee 
5 se SSS Pa Eh rite let} | | | | | ie aée got | ee t 
oe AS ’ Ce A .. we | 1 ey «Pe a || en Views YF 
alO 0 —s | \| | | l | | | | | rer t Ul | H ige i | | 1) | 
= Ooi 129 © 0 | | | | | [> 12 | | ~ in 3 | 
aig Les . Is "6 | a ig Lot. ie We | 1 Ee 4 § 5 ple 
| oe, | pS 4 bo ug - ee Y I 
61 81 1&2 -O SS > Ae) | ee si9 oa, (ye Se a ge Ad) 
oa | wear 2 gw i ae Haw Larkana. 
are 61 SE O11 2 WT om 27 iz e7 B2 IT xnV % aL Ss eee Lo" A a | gt ts i. im LG | 8 i {8 io’ <9 =| = a ae 
PwwTT) HOTT) PHOTO) PoOTTT) (MITT) [TOOT] 59005) i 10" 0¢9 SO he t' a! row gl oe re lo" 9 
y ¥ Ie = & 4) ie 3 
sot) halal FAT eat Ne LE ie 
fg ee Ua : ! 10" 929 = ST Ts 5 - ago: G5" ames thes: Ges fo" 23 
28 |O 2 fwd .. T QZrz7 a. & : iS hi “ay 1 wee WY a a i 7 
& [yee ea - Ft tai | | jh | 
a rt! bs h Sere 1 t 
ons lan Wa Se ae tos L 4-5 =F Ltt 
Y 42 ' a a = : "ee — F Sete = : =z tz 
Pe 0 kK a) Oona: 
ét fez pase — S CaS ra 2 $f g 
() Alb Le salt 
ee : ‘ (o) _ x“ ee as 
aoe | la | (eo) 2 soles N dogs 219 dogs id 
xv 0 YT oz 319 | 42 _ d09¢ 2a 19 n pe. 
S | 1 oO m oO oO ikke s 
Tee \ | [e) bby = ae a gs et 2 oO . 8 -.. Bee 
2 Ls . "| . =y 1 @) ” 
Reread Se ey yerea oon Sa ie Sy Bee’ aay anv | = | | } | 3 H 
| = SEW aK a (20060 | aa . | | | | 
Ha 3 
| | 
| | | | 
S : x< ie | | | | 
|: e = A) | | 
a ; aa | 
= Y ae | | I 
| oO : | | 
’ oe | | 
| *s . ae ee ee all en _ ee ole i 
dosi 62 = r= 2 
—————————-1 9 i § 
Qa 
oO EL 
a 
> ST 


61 


CIRCUIT DIAGRAM / PC BOARD 


Oo] Oo} — we Of oO] x] & ve) 
oO > : . ng > 
af S| S| Sto] S 2] | 8} es] a t} x] 2] a 3 


N ie mM 


SOOOOO—-O0000000) -__ {550000 ie 


a 1-O9A Z-O9A 
‘ Hy 


z 
=) O 
= 
ool 
eby 
AS) Oby 
Co 


dsl 


o£29 


dee |dSi eco 


oo! 2tuy 


ost 27 


2SC741 


2SK19 
ce 8B 
G E 
ps 


TP2 TP 1 
O O 
R44 8.2K 


R45 3.3K 


(re 3) 
© 


Jars 
Va) 
= 
Tt 
x 
7p) 
(ae) 
fay 
\ 
- © @® 
aan 
ice) 
ON=- my 
nonw — w 
NH- = feel 
1 — 
aN Oh oan m4 
_ et 0 jo © 
2 2 dst $99 de 199 aio + 
ements Kk Vc O 
a0 10" 999 = 3 ‘f 
ae a8 
ylp LEY Fue 9Cy d 
S : 
n) 
Mm 
oO 
=~ it 2 4; 2 
a> ae a OS! GI 
eas le osg9 Ob 1 
° = Os 
= nm 
) PaO : ZO; ce ceee tive 
fo) Wags Sie et yard) 2 : 000 
NNN NN = rig") 917 F 
m Nanna a er zil 85 aS 
op) ; o Oo Ow 2b0° 129 
= 
: ud ee) 
= Ui oe A ; : J 
ooaoacea MLE Bs S(s5 p"Os! £29 | Le piliaeene 
x< o| = ®} OO ! So: =< 
ae! 9 o © oN/ ae! | 
& Ls = H-K Y ot 
Oo Vie da 299 = | 
12 x a : 
O v1s S f 
> Nt} dz 299 q t sh 
-—* x re ee 
Se 500 : 
> W202 


62 


CIRCUIT DIAGRAM / PC BOARD 


Ceocgls!) ec~cl0 88ScS! -ZI~I10 1VLDSZ ‘VLD (d)O09VDSZ ‘GIL'ELD ‘(I)LPASE -cLO (8)6LASZ -LL~LO 


= pee eee 


@ 1310 $9 
ba et Sar 


Las 1 


Cra 
a: 


dSi vo } i . 
B10" 10 : 
‘Ee 
oO 
oy 


a 


a 


— 


vO ° a6: 
68 Sf OOF 214th 
OTS of 
EF 
100! Oi NT api00" = 


Iu 
pata dez S25! 
Zellers neinat 


fe) Daoto27 


débc99 SS. len Ode A2'8 PY MZ*t OVY 


(2) 
dozt oa gio SLO ne B3 20:4 050 O 
1g) SNe 


2 
we Sh “we Idi 
Oy, i . 


Co cea cht 


he eh 
ia =a alee «(Oa ld lO 
€o BCH wy 
1 OT ate = Lay Be 


dey 5989 lor sso 


a. Gey ae WNe WN 
+ Rood ses) OO} ety re Vio 


MEE SPY 


O Osd. 


edi 
¥_ 0 - 


4OO! 91Y = —4JR- : SiGe 
: ml ge SS J 


‘te {8 soo: oz | Je LS 
OH dee ced ve me = 


L) Galles “gent 


T cathe + —_aaillobo 
Cee ag 


Zi Sl 
og 3 Sogn 


12 


loo’ 9g9 _J4 


a 


wool 2zy “~W- 


d89 9b —1k-— 
del sho —1H— 


(00-O€EL-OGX) ODA 


63 


v PD (X50-1340-00) 


CIRCUIT DIAGRAM / PC BOARD 


= 

= 

> 

a 

2 =n 0 

fe) a Oo oO 
ar Ww 2) 
o LS re a) 2 
events = DO a 2 3 
qa ® rs DD = o 2 oe 
Sz v NN ” - & ms 
tow" ” N ae fe) © 
Or se Ss wn ne 
Fes = 
E F 


—— — — 7O©OO®Or— EIOIGISIOIO —-000O®© ———— SOOOOOO® OOMO® Sa Tam ie 


eli EG | = 


a 
8 
iv) 
t 
is) 


VCO FREQ 


dip 8£9 


PLL2-5 VCO OUT 


AO! OO £19 
Hy 


zee: re 


ia ee ee ES as ey 

Ba ee ee SS ee ee 

5 Q1~12,17 : 2SC 460 (B) 
Q13,15 > 2SK19 (GR) 
Q14,16 '2SA495 (Y) 
Q18 > TD3400 AP 
Qi9 :MC4044 P 

to} 12801345 (E) 

Q21,22 :MC1496 G 
Di~24 : ts 1595 


R80 68K 


R47 470 


HK 
220 9¢9 


(X01) (Ror) 


x | 
" 1 dee 0£9 
: rig 
2 ' dee 629 
a 
1 ° | 
aif 
F ; S “a 
8 
as 220) ogy | 
oz sey w9S Ezy] MOI 224 
: | 
t~ 
vv 
Sb 
% Hae 
& Oe 400} 69 dOke 969 
veo ‘ ore 
a | 49S O14] OI 698 yes ssu] Lb bSY 
Z o OHS eat OHs | 
= 2 nm RHO 
re) a yor 924 poten pa 2a) o Pex) mee 
x fe] Co 
o) qT Ls ool sz D PP D 
| eZ) does 
2) FA | oS t 2¢9 
Sit door 029® ro BRNO bo" €29 (elels oot Hk 
i) Cle 2) 
= “ o <== 89H £Sy ag 
— # ---> > S : 
! = 9G LON 4O!1 994 “9G 2S 6E ISH 
fo} 2 iz dO6e 129 : wooHs a _ ies 
| o D + Aro OO! 229 o SEE yx 90 | Pps zx 10 
< 5 : D GS, D 
| a : a 2 7) 2 | 
sh) dOl bS9 | |dzb 62 
= 00} 1+ la S oo! Fy 
ae Osi 1a oOge 2y sou dos! 9s9 osHy dost Ovo 
=e ~we—t < 
| ! a yee tou | eo Sou wee ebay | XZ'b Bby | 
Oo | zuws 20H ZHWS 02 ors 
| Oo. \-Od 2-9d 9% sod > 
—— --12909 OO —-—_{Q09O000O = lOO OOOO} = | 
SS ES ES ests ae oy a LL | ol wl = 
7 3 Sf 3] YS] 2) 8] 8] g] Oy =| Sebel, 4 | 


CIRCUIT DIAGRAM / PC BOARD 


£S 
MS QNV& 


Siapormeve—'G D96VLOW ‘22120 ‘(a)Svelosz 
‘920 <dvvOVIN ‘610 ‘dVOOVEGL ‘810 ‘{A)S6HVSZ ‘91'PLD ‘(HD)BLYSZ ‘GL'ELO (d)O9vOSZ :LZL'7L~LO 


bieici ti O16 8 


“>: 
c 


I 
ie 
21 | 0z0 
Suiney. 
A 7) | } 610 | Hee ie 
$i a Poe oT ieee 2 oe oe 
Pus ih 
Jessy gpk OT So 3 
—A a Ge Ni cee nly = ce 220" 9 I wots GP 
ANG Ii ga Ne 
Ww ¥ ae So he So © 
HF} x22 918 tlic 97 Nyy oN 
eigen I! my Ne ee 
a9 OB ns Wek i A 3LO 
Ss gn, Sete ah, ili a {ie rane 
toe Va 81 O | ‘as aS 
# page RN . Te: 
| nt 


f meus 
I 
nN 

a 

| 


I 


— oe ee 


b bby 
[ exees 


Nog 


bd — 


+ 


vdL— 


928 OOl' Scuy @ 


P| Pe ae 


ee ee 


(00-OVEL-OSGX) Gd a 


65 


CIRCUIT DIAGRAM / PC BOARD 


v FINAL (X56-1200-00) 


PD2 
C1 100P 
ORV O = 
1 
= 
ol | 
(ae 
oO 
° 
x 
FG @ a 
i) 
re) 


e e 
oO = 
x 7 a 


PD1O 


v FINAL (X56-1200-00) 


SG Sw MODE SW 


S18 i s6-8 
— TUNE 


100V 


FSB ig 


66 


PC BOARD 


v RECTIFIER (X43-1090-02) 


C2 33 160V 


ees 


Cl 33 160V 


fee oe VOC), - D7: VOGE, D8~141: VO3C 


_ 


VY INDICATER (X54-1180-00) 
RER? RLT 


I FUNCTION SW 


s5-2 ATT SW 
| I S3=—2 
re) 


° 


D1~4: SEL-103W 


vy MARKER (X52-0005-01) 


PAS CSS 
Q1 
R3 100 B 
BANA CG 
cr .01 = 
RQ 47K VV mm atl 42K Ra 10K 
—w— 20K —w— 2 
2SC458 
2SC460 (B) 


BAe 
C10 47P RiO 4.7K 


=i 


Cll SP 


01,4: 2SC373 or 2SC458(B). 02,3: 2SC373, D1: 1N60 


67 


68 


PC BOARD 


v RELAY (X43-1190-00) 


D1: BZ-052 


v VOX-VR (X54-1190-00) 


VR3 SOK{8) VR2 300(B) VR1 250K(B) 
WN 


O vox Osp : 

GND es ff 
Se <\ e Orv = Orv 2% -~ 
GAIN elle ANTI eid, DELAY. — 


v HV (X43-1110-00) 


R4 680K 


IF unit (X48-1150-00) 


70 


Watte) 


IF-3 


Counter assy unit (DG-1: Option) 


(X60- 1020-00) 


FIX-VOX unit (X50-1350-00) 


OOO000 OO 0000000 


Exe 


FX-3 


MOOOOOOO00000CO0 


OO000 OODODOONOOO OC} |JOO00O O 


CONI 


<60—10!10—00 PLL ASSY 
>< 50— 1330— 00) VCO 
<50—1340—00 PD 


PLL sssy unit 


>< 60— 10!10—00 


(ee 505- eee] 


>=50— 1340-00 


68 


PC BOARD 


v RELAY (X43-1190-00) 


Se a ee ee 


c2 
2200: 25V 


D1: BZ-O52 
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oe. Ce oo 


——Se ee ee 
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v VOX-VR (X54-1190-00) 


VR3 5OK{B) 


Ovo. 
Son, 
a > 


v HV (X43-1110-00) 


VR2 300(8) 


Osp 


San > 
ANTI ae 
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Ors 
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R4 680K 


TROUBLESHOOTING 


PLL 


None of receiv- * Frequency is 1) Each unit of PLL, CAR, + VOF (abbreviation for VCO-OFF) 
and VFO 


* Check pulse waveform and 
level at pin (1) and (3) of 
Q19MC 4044 


ing input and unchanged and 


no VCO output 


Circuit is energized since 
no signal pulse is applied to 


transmitting 


output are is obtained phase detector in PD unit. + With pin (1), defective VCO 
obtained regardless of and CAR systems, mixers and 
regardless of turning of crystal oscillators in 
turning of VFO PD unit 
VFO In S type, 

counter 

display 


goes out 


2) Lead of connector 

3) VOF terminal voltage in 
PLL unit (0.1V or less 
normal) 


Oscillation stop of VCO 


With pin (3), defective VFO 
system 


* Oscillation stop of VFO or Check lead for continuity 
no input to PD unit 

* Oscillation stop of VFO or 
no input to PD unit 

* Oscillation stop of CAR or 


no input to PD unit 


Check lead for continuity 


Check lead for continuity 


. Unlocking in Frequency is 1) Each unit and varicap Low level in each oscillator * Check each oscillator for 
S type, the unchanged voltages in PPL unit proper level and waveform 
counter is regardless of * Defective IC Q18, Q19 and + Replace diode 
operative turning of Q20 in PD unit 

VFO * Defective variable capacitance * Check 5V power supply 
VCO output diodes in VCO unit (zener) in PL unit 


is obtained Defective 5V power supply Voltage check 


. Unlocking near Core deviation in VCO coil 


the band edges 


Frequency is 
unchanged near 
the upper and 


1) Each unit and varicap 
voltages in PLL unit 


« Adjust VCO coil 

+ Adjust BPF 

Refer to their adjusting 
procedure. 


lower band 

edges regard- 
less of turning 
of VFO 


Defective IC Q19 in 
PD unit 

Defective D12, D13 and Q17 
Defective Q15 in VCO unit 


« Replace IC, transistor 
and diode 


1) Waveforem measurement of 
Q15, pin 6 in PD unit 


The same 
condition as 
in unlocking 


. VOF circuit is 
inoperative 
regardless of 
stopping of 
VFO oscillation 
oscillation 

(for example, 
remote VFO 

is removed) 


2) Operation check of 
Q15 in VCO unit 
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TRANSMITTER SECTION 


MOD: CW 

SG: OFF 

Adjust CAR LEVEL for maximum indication of the ALC meter 
and measure signal level at each point. 

NOTE: 


When SG = ON, the level preceding the driver stage 
increases because of RF NFB. 
ee 


RECEIVER SECTION 


MODE: CW 
AGC: “OFF 
RF Gain: MAX 

1. Apply the SSG signal (O dBu at 14.175 MHz) to ANT 
terminal. Adjust AF GAIN for 0.63V/8Q AF output and 
keep it’s position. 

2. Connect SSG to each point and adjust SSG output for 
0.63V/8Q2 AF output. Next read out SSG output in dBy. 
(502 SSG load open circuit voltage.) 

3. In other band, measure the level in the same way. 
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LEVEL DIAGRAM 


IF Unit RF Unit 
Ring Mod. Buffer XF, IF Amp TX Mixer Driver Final Amp 


MIC 


CAR level 
0.88V 0.018V |0.21V 


DC voltage 
at reception 


1.90 0.27V 
3575 
TAL 
14.175MHz 

21.225 


29.9 


These levels are measured at 14.175 MHz 


RF Unit IF Unit 
RF Amp Buffer RX Mixer NB Filter NB Gate XE) IF Amo IF Amp IF Amp Ring Det. 
Q; Vint X, C, 
Q 0 Dy~12 
6.7 le (Gh, 1 R ' Ras DET 
---08 i 1 I AF unit 

' 1 

r X, i 

26dB} 31dB 
35dB 44dB | 36dB 24dB | 55dB 53d6 |87dB} 85dB 


VCO level 


15.0MHz | |.06V 


1.90 


So Tks 


Tes) 
14.175 
21.225 
29.0 


VFO-820 


SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.0 to 5.5 MHz 
OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 
OUTPUT VOLTAGE: 
1 volt + 3 dB (across a 470 ohm load). 
FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of 
warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
2Lrers 
6 diodes 
POWER REQUIREMENTS: 
The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 


DIMENSIONS: 
6.5” wide x 6.0” high x 7.5” deep (excluding feet). 
WEIGHT: 
BLOCK DIAGRAM 6.6 lbs. (shipping weight 8.36 Ibs.) 
VFO BOARD X40-1110-00 
Ce ke ee 2 oe co fee a! 
| VFO OSC - ! CONNECTION WITH TS-820 
Q1 Buffer Amp Buffer Amp. Buffer Amp. | 
3SK22 \ 


r------- 


X41-1080-00 7 ie) rr 
! 
| 


INDICATOR: BOARD 
X54-1180-01 [ee ae = ay ly Sg = zat 


RIT Control QV IN 
re TRANSCEIVE a 
' a Grounding Cable 
SWITCH. BOARD. Lk . VFO CAL 
Transceiver Interconnecting Cord 


VFO-820 


VFO-820 


VFO OUT 


X41-1080-00 pia 
-—_—_——_-~> 


R1 270K 


mai 


: 


tt 


c7 150P 
R2  L31m 


t 
100 
phew 


ee ee ee es | 
Q1.3SK 22 (Y), Q2:2SK19(Y),Q3,4:2SC460(B) S2 ah, 
01:SD111, 02,3:1N60 7 -— sa pROFS t+ + 
) RIT | Sa [=13), + pet 
if ony oF av |e | Ty] 
— (2 sal ee and i | 
eae lee LL | 
| bal ; | iL je! } 7S1-1 [S1-2 | 
| 32 ag peer ty) by ine 
2] = 4 *t T Nf FF ie 
| | z | | | } 1 {REC y XM 
| a | ,oo0¢ 000 ¢ 
| ‘+ |ps,4:seL-1o3w = 5m_] |. | 
| & D3 | | > S1-3 $1 
| | sno “i | FUNCTION 
T 
(te al ee 
X54-1180-01 7 D1. VO6B 


VFO- 820 
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NECTOR TERMINALS 


O1O1O10'0' 00 70 


<60—1000 CAR ASSY 
P150— [S10— OOSCARI 
< 50— 1320—00 CAR2 


AF-AVR unit 
x 49— 1080—00 


Relay unit 
x 43—1190—00 


CAR assy unit 
| 
< 60— |1000—00 


(oe 1310—00 


><, 505-1320 — 00 


(00 —Ovl!—vv x) 
yun y9ed |109 


BLOCK DIAGRAM 


VFO BOARD X40-1110-00 
DM aGene 9 «fis ri: . one s ) ea fe | 1 
| VFO OSC 


! Q1 Buffer Amp Buffer Amp. Buffer Amp. 


erm me pi 
RIT Control 9V IN 
is TRANSCEIVE A NGEO) 
' Si Grounding Cable 

Peo Magadan aad pee: wae T Int nnecting Cord 
X41-1080-00 r---c- ee aoe ransceiver tnterco g 

: ® 

l 
INDICATOR BOARD} — ro Rit 
X54-1180-01 ea See ts 


VFO OUT 


VFO-820 


SPECIFICATIONS 


OSCILLATION FREQUENCY: 
5.Orto. 5:5°MHz 
OSCILLATION CIRCUIT: 
VFO: Clapp Oscillator 
OUTPUT VOLTAGE: 
1 volt + 3 dB (across a 470 ohm load). 
FREQUENCY STABILITY: 
Within +100 Hz per 30 minutes after 3 minutes of 
warm-up. 
SOLID STATE COMPLEMENT: 
2 transistors 
2prehs 
6 diodes 
POWER REQUIREMENTS: 
The VFO-820 receivers power from the TS-820. 
12.6 VAC, 40 ma. 12.6 VDC, 40 ma. 9.0 VDC, 25 ma. 
DIMENSIONS: 
6.5” wide x 6.0” high x 7.5” deep (excluding feet). 
WEIGHT: 
6.6 Ibs. (shipping weight 8.36 Ibs.) 


CONNECTION WITH TS-820 


VFO-820 


X40-1110-00 
r 


DI 
ie L2 Im 
1 Se 
47p| C4 7P 
Ka 
C12 04 
9 
a 
oe 
=] 
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270K 


gta 
8 
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ps 
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RI 


t 
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pew 
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01:SD111, D2,3:1N60 
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} XMIT 
! S1 
FUNCTION 


== ee re 
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VFO- 820 
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VFO-820 


VFO-820 SWITCH UNIT (X41-1080-00) | 
With regard to VFO unit (X40-1110-00), es 
fer to that of TS-820 ‘oti Re- 
marks 
CK45F1H103Z Ceramic O01nF  +80%—20% i 8 
MISCELLANEOUS RESISTOR 


$40-2077-05 Push switch RIT 


PD14BY2E392J 
PD14BY2E102J 


Carbon 3.9kQ 
Carbon 1kQ 


SEMICONDUCTOR 


Diode VO6B 
POTENTIOMETER 


[ions ie 


SWITCH/RELAY 


$1 $29-1093-05 Rotary switch 
RL1 $51-4031-05 Relay 


+5% 
+5% 


A01-0300-13 
A20-1071-05 
A22-0200-02 
A23-0430-03 
A40-0156-13 


Case 
Panel 
Sub-panel 
Rear panel 
Bottom plate 


V11-0219-05 


VR1 | R12-3022-05 


BO1-0105-05 
BO9-0012-04 


Dial escucheon 
Rubber cap 


B10-0212-14 Front glass 

B10-0197-03 Front glass (dial) 

B20-0373-04 Dial scale MISCELLANEOUS 

B20-0374-04 Dial scale (A) mono-scale (front) E23-0047-04 Terminal (square) ( 
B20-0375-04 Dial scale (B) mono-scale (back) E40-0713-05 Mini-connector 

B30-0079-05 Pilotlamp 12V,40 mA 

B40-1410-04 Model name plate J12-0048-05 Relay cramper 


B50-1538-00 Operating manual 


INDICATOR UNIT (X54-1180-01) 


D23-0142-05 


Ball retainer 


E01-0903-05 9P MT socket : ee Re- 
E05-0901-05 QP MT plut with lead x 2 Remo: oat Description marks 
EO9-0204-05 2P plug socket 
E14-0101-05 1P plug RESISTER 
a a is ren i : PD14BY2E681J [Carbon 6802 +5% 1/4W é 

Ree ON eae PD14BY2E471J  |Carbon 4702 +5% 1/4W 
E23-0069-05 Terminal (for earth cable) x 2 

SEMICONDUCTOR 


E31-0035-05 7P connector with lead 


| v11-0430-05 [ LED SEL-103W 
MISCELLANEOUS 
E23-0046-04 Terminal (square) x 3 


F15-0210-04 Blinding plate 


HO1-1587-04 Carton case (inside) 


HO3-0528-04 Carton case (outside) 
H12-0047-03 Cushion (F) F20-0501-04 Insulator x 2 
H10-0968-03 Cushion (R) 
H20-0372-04 Protection cover R92-0150-05 Short jamper é 
H25-0103-04 Polyethylene bag 
H25-0029-04 Polyethylene bag , 
PACKING cnaemeD 
JO1-0025-04 Leg (small) VFO-820 Cuchee 
J02-0049-14 Leg (28¢) x 4 Operating manual (H10-0968-03) 
J19-1301-04 Diode holder x 2 (B50-1538-00) 
J21-1495-04 Lamp stopper 
J21-1503-04 VFO stopper 
J21-1570-04 PC board stopper 
J32-0222-04 Boss A (for dial scale A) <s 
J32-0223-14 Boss B (for dial scale B) <> 
J32-1030-14 Round boss (holding leg) 
J41-0020-04 Knob bushing ay | 


J61-0019-05 Vinvl tie x 7 


Cushion F 


(H12-0047-03) 
K21-0267-04 Knob x 2, RIT, Function 
K23-0709-03 Knob, MAIN » 
K29-0166-04 Knob, push a 


K29-0269-04 Knob, calibration 


X40-1110-00 VFO unit 
X41-1080-00 Switch unit 
X54-1180-01 


Indicator unit 


Carton case (Inside) 
(HO1-1587-04) 
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DG-1 SPECIFICATIONS 


RANGE OF FREQUENCIES DISPLAYED: 
Displays all the transmit/receive frequencies of TS-820 to 
the accuracy of 0.1 kHz order. 

ACCURACY OF STANDARD OSCILLATOR: 
Within Af = 1x 10° after one month of ageing under 
ambient temperatures of O°C ~ 50°C. 

OPERATING TEMPERATURE: 
oC ~ +50°C 

SEMICONDUCTORS AND INDICATOR: 


SET Eee tree pi ee ne ree a3 
es Se ne oe ee ee fa 
I oT etn ie 5 oO Mn ac bs Relanaais Maakvied 28 
Fluorescent indicating tube (6 digits) .................05. 1 


With regard to adjustment and installation of DG-1, refer to 


from 


Carrier 
8.83 MHz 


7 
14 
JJY (15) 


Standard oscillator 


Bi 


10.63 ~ 11.13 
12.33 ~ 12.83 
15.83 ~ 16.33 
22.83 ~ 23.33 
23.83 ~ 24.33 


pe 
eae fc = 22 MHz bs “4 
fc = 30 MHz 
28, 28.5, 29, 29.5 
fc = 38 MHz 


B4 


LPF B1 
1.8, 3.5, 7 


fi 


OUTPUT 
2.8 ~ 31 MHz 


2.8 ~ 3.3 
45~ 50 
8.0 ~ 8.5 
15.0 ~ 15.5 
16.0 ~ 16.5 


22.0 ~ 22.5 
29.0 ~ 29.5 
29.5 ~ 30.0 
30.0 ~ 30.5 
30.5 ~ 31.0 


29.83 ~ 30.33 
36.83 ~ 37.33 
37.33 ~ 37.83 
37.83 ~ 38.33 
38.33 ~ 38.83 


Digital counter mixer and frequency 


1C4 1/10 1c5 1/10 


page 36, 48 and the operating manual. Vec 
7.83 MHz 28, 28.5, 29, 29.5 MHz 
INPUT 
SN76514N 
OUTPUT 
~ wo Vee 2.8 ~ 31 MHz 
INPUT 
BLOCK DIAGRAM (es | 
COUNTER MIXER UNIT (X54-1150-00) 
ee ee ee ee ee 
| Q1 BUFF Q2MIx Q3 BUFF 
2SC ae 
| @ + 3+ eee oo! 
| 7.83MHz Oriver asiver 
a1 2:83.57 ee Fe | 
| vco | generator —— eee ee ee rath 
| | 
| IC 24 
: | Wat oto | 
pa 28 29.5 29 29.5 | + 
TO TO TO TO TO 
sa |||) Ge) Ge) Ge) Ce | 
| | AP AP AP AP AP | 
| = TE D ages y eee ee J 1C12~16 Latch A | 
| 1c14 1c15 1c16 
| AP 
Gate pulse | 
| forming 


IC1~3 Ows 


3% Counter Freq. (When CAR Freq. = 8.830 MHz) COUNTER UNIT 
VCO Freq 


BAND Counter Freq Counter Freq 


VCO Freq. | 


16.00~ 16.50 
3.30 
5.00 


Ww | 23.83~24.33 
18 | 10.63~11.13 
3.5 | 12.33~12.83 
| 15.83~16.33 | 
22.83~23.33 


29.83 
36.83- 
37.33 


30.33 22.00~22.50 
29.50 


30.00 


2.80~ 37.33 29.00~ 


4.50- 37.83 29.50-~ 


37.83~38.33 30.00- 


38.83 


8.00~ 8.50 30.50 


15.00~15.50 38.33~ 30.50~31.00 


100kHz IMHz 


100Hz 1kHz 10kHz 
1C6~11 Decade counter 
LATCH pulse 


RESET pulse 


der 


(X54-1160-00) 


73 


DG-1 


DG-1 COUNTER ASS'Y (X60-1020-00) | Q 


es Re- 


MISCELLANEOUS 


E40-0625-05 Chassis mounter 
E40-1225-05 Chassis mounter 


MISCELLANEOUS 


B50-1566-00 Operating manual 


E31-0039-05 Cable (for counter calibration) 


F11-0231-03 Counter shield box 
F11-0232-13 Counter shield case 


HO1-1614-03 Carton case (inside) 


HO3-0543-04 Carton case (outside) 

H12-0048-04 Cushion E X54-1150-00 Counter mixer unit 
H12-0049-04 Cushion C X54-1160-00 Counter unit 
H12-0050-04 Cushion A 2 

H12-0051-04 | Cushion 8 COUNTER MIXER (X54-1150-00) 
H12-0052-04 Cushion D 

H12-0002-03 Protection sheet 

H25-0077-03 Protection cover x 3 Parts No. - Description 


H25-0112-04 Protection cover 


CAPACITOR 


C1 CK45F1H103z Ceramic 0.01nF +80%—20% 6 

(2 CK45F1H223Z Ceramic 0.022uF +80%—20% 

C3 KC45B1H102K Ceramic O0.001nF +10% 

C4 CK45F1H223Z Ceramic 0.022uF +80%—20% 

C5 CC45RH1H220J Ceramic 22pF +5% 

C6 CK45F1H223Z Ceramic 0.022uF +80%—20% 

C7. CC45CH1HO20C Ceramic 2pF +0.25pF 

C8 CC45RH1H220J Ceramic 22pF +5% 

cg CC45CH1H330J Ceramic 33pF +80% — 20% 

GIO} CK45F1H223Z Ceramic 0.022uF +80%—20% 

E12 CK45F1H103Z Ceramic 0.0iuF +80%—20% 

Cr CK45F1H223Z Ceramic 0.022uF +80%—20% 

C14 CK45F1H103Z Ceramic 0.01uF + 80% —20% 

C15~19]| CK45F1H223Z Ceramic 0.022uF +80%—20% 

C20 CC45CH1H470J Ceramic 47pF +5% 

G2a CC45CH1H390J Ceramic 39pF +5% 

C22 CC45SL1H121J Ceramic 120pF +5% 

E23 CC45SL1H680J Ceramic 68pF +5% 

C24 CK45F1H223Z Ceramic 0.022uF +80%—20% 

C25,26 CC45CH1H220J Ceramic 22pF +5% 

C27, CC45SL1H560J Ceramic 56pF +5% 

C28 CC45CH1H390J Ceramic 39pF +5% 
CK45F1H223Z Ceramic 0.022uF -+80%—20% 
CC45CH1H180J Ceramic 18pF +5% é 


J32-0221-04 


Hexagonal boss x 2 


X43-1220-00 
X54-1170-00 
X60- 1020-00 


5V-AVR unit 
Display unit 
Counter ass’y unit 


5V-AVR (X43-1220-00) 


ms Re- 


CAPACITOR 


CEO4W1E470 Electrolytic 47uF +10% 
C2 CQ93M1H104K Mylar 0. 1F +10% 

CQ93M1H104K Mylar 0. 1uF +10% 
4h. 


RESISTOR 


R1 | RW98A3H5REK | Cement 5.62 +10% 5W 
1 
SEMICONDUCTOR 


a1 | V30-0171-05 IC MC7805CP 


MISCELLANEOUS 


E40-0413-05 Mini-connector 


FO1-0244-04 
FO1-0253-04 


Heat sink 


Heatsink (raator) CC45CH1H470J Ceramic 47pF +5% 


CC45CH1H330J Ceramic 33pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CC45CH1H120J Ceramic 12pF +5% 
CC45CH1H150J Ceramic 15pF +5% 
CC45CH1H330J Ceramic 33pF +5% 
CC45CH1H220J Ceramic 22pF +5% 
CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45B1H102K Ceramic 0.001nF +10% 


Parts No. Description 


MISCELLANEOUS 


E31-0021-15 icértndetor 16P with lead 


CK45F1H223Z Ceramic 0.022uF +80%—20% 
CK45B1H102K Mylar 0.001nF +10% 
CQ92M1H472K Ceramic 0.0047uF +10% 
CK45B1H102K Ceramic 0.001nuF +10% 


G13-0107-04 Sponge 


J19-0485-04 Indicating tube stopper 


J21-1493-04 Indicat tube stopper 
panemenran ges 21 CK45F1H223Z Ceramic 0.022uF +80%—20% 


CK45F1H103Z Ceramic 0.01iuF +80%—20% 
CK45B1H331K Ceramic 330pF +10% 
CK45B1H681K Ceramic 680pF +10% 
CK45B1H331K Ceramic 330pF +10% 


V11-0429-05 Indicating tube LD8109 


CQ92M1H104K Mylar 0. 1.F +10% 
CS15E1VR33M Tantalum 0.033uF +20% 
CK45B1H102K Ceramic 0.001nF +10% 
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CEO04W1H100(RL) 
CK45F1H223Z 
CEO4W1E100(RL) 
C90-0262-05 
CK45F1H103Z 
CEO4W1A101(RL) 
C90-0262-05 


C61 


CC45CH1H120J 
CC45CH1H560J 
CC45SL1H391J 
CC45CH1H470J 
CC45CH1H150J 
C90-0262-05 


CK45F1H223Z 
CK45B1H471K 
CC45SL1H470J 
CK45B1H331K 
CC45CH1HO10C 
CK45B1H102K 


PD14CY2B101J 
PD14CY2B154J 
PD14CY2B221J 
PD14CY2B471J 
PD14CY2B104J 
PD14CY2B332J 
PD14CY2B103J 
PD14CY2B101J 
PD14CY2B154J 


PD14CY2B101J 
PD14CY2B471J5 
PD14CY2B101J 
PD14CY2B224J 
PD14CY2B101J 
PD14CY2B471J 
PD14CY2B101J 
PD14CY2B332J 


PD14CY2B100J 
PD14CY2B181J 
PD14CY2B331J 
PD14CY2B332J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B101J 
PD14CY2B331J 
PD14CY2B102J 
PD14CY2B100J 
PD14CY2B221J 
PD14BY2B333J 
PD14CY2B271J 
PD14CY2B102J 


PD14CY2B471J 
PD14CY2B561J 
PD14CY2B101J 
PD14CY2B100J 
PD14CY2B472J 
PD14CY2B821J 
PD14CY2B472J 
PD14CY2B471J 
PD14CY2B102J 
PD14CY2B272J 
PD14CY2B224J 


Electrolytic 10uF 


Ceramic 


Electrolytic 10uF 


Ceramic 
Ceramic 


0.022uF accents PD14CY2B822J 
25WV PD14CY2B222J 

0.047 uF PD14CY2B223J 

0.01u4F +80%—20% PD14CY2B152J 
10WV 


Electrolytic 100uF 
0.047 uF 


Ceramic 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


RESISTOR 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 
Carbon 


Carbon 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


fps [ren | teiton 


12pF 

56pF +5% 
390pF +5% 
47pF +5% 
15pF +5% 
0.047 uF 


DG-1 


R90-0112-05 


0.022uF +80%—20% R90-0113-05 
470pF +10% 

47pF +5% 

330pF +10% V30-0153-05 
1pF +0,25pF V30-0151-05 
0.001nF +10% V30-0170-05 


1002 
150k 
2200 
4700 
100k22 
3.3k0 
10k2 
1002 
150k 


1002 
470 
1002 
220kQ 
100Q 
4702 
1002 
3.3kQ 


102 
1802 
3302 
3.3k2 
1000 
10kQ 
1002 
3302 
1kQ 
102 
2202 
33k22 
2702 
1kQ 


4702 
5600 
1002 
10Q 
4.7kQ 
8200 
4.7kQ 
4702 
1kQ 
2.7kQ 
220kQ 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 
+5% 


V03-0079-05 
V0O9-0023-05 
V03-0079-05 
V0O1-0084-05 
V03-0079-05 


1/8W 
1/8W 
1/8W 
1/8W 


1/8W V03-0270-05 
1/8W V01-0084-05 
1/8W V03-0270-05 


V03-0079-05 
V01-0084-05 


1/8W 


V11-0414-05 
V11-0076-05 
V21-0007-05 
V11-0076-05 
V11-0482-05 
V2 1-0007-05 
V11-0076-05 
V11-0240-05 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


L40-4711-03 
L40-6801-03 


L40-3391-03 
L40-4719-02 
L40-1592-02 
L40-2792-02 


1/8W 
1/8W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W L34-0523-05 
1/8W L40-1892-02 
1/8W L34-0526-05 
1/8W 

1/8W L40-1592-02 


L40-4711-03 
L40-6801-03 
L40-4711-03 
L33-0601-05 


1/8W 


1/8W 

1/8W L34-0522-05 
1/8W L34-0524-05 
1/8W L19-0020-05 


L77-0482-05 
C05-0032-05 


1/8W 
1/8W 
1/8W 
1/8W 


PD14CY2B103J 


PD14CY2B471J 
PD14CY2B101J 
PD14CY2B103J 
PD14CY2B222J 
PD14CY2B472J 
PD14CY2B103J 
PD14CY2B102J 
PD14BY2B183J 


Carbon 10kQ  +5% 1/8W 
Carbon 8.2k2 +5% 1/8W 
Carbon 2.2kQ2 +5% 1/8W 
Carbon 22kQ +5% 1/8W 
Carbon 1.5kQ  +5% 1/8W 
Carbon 4702 +5% 1/8W 
Carbon 1002 +5% 1/8W 
Carbon 10k2 +5% 1/8W 
Carbon 2.2kQ +5% 1/8W 
Carbon 4.7kQ +5% 1/8W 
Carbon 10kQ +5% 1/8W 
Carbon 1kQ +5% 1/8W 


18kQ 


Carbon 


47kQ x7 
47kQ x 6 


Carbon 
Carbon 


SN76514N 
TD3490BP 
IC uPB249D 


2SC460(B) 
2SK22(GR) 
2SC460(B) 
2SA733(R) 
2SC460(B) 
2SC945(R) 
2SA733(R) 
2SC945(R) 
2SC460(B) 
2SA733(R) 


Transistor 
FET 

Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 


Diode 1S2588 


Diode 1$1555 
Varistor SV-03 
Diode 1$1555 
Zener diode BZ-220 
Varistor SVO3 
Diode 1$1555 


Zener diode WZO090 


Ferri-inductor 470uH 
Ferri-inductor 68uWH 


Ferri-inductor 2.7uH 
Ferri-inductor 4.7uH 
Ferri-inductor 1.5uH 
Ferri-inductor 2.74H 


Tuning coil 14H 
Ferri-inductor 1.84H 
Tuning coil O.28uH 


Ferri-inductor 1.54uH 
Ferri-inductor 470uH 
Ferri-inductor 68uH 
Ferri-inductor 

Choke coil 2.2uH 


7.83MHz 
Wide range transformer (BM output) 


Tuning coil 


10 MHz 
40pF 


Crystal 
Trimmer 


Oscillating transformer (DC-DC conver 


SEMICONDUCTOR 


COIL/TRIMMER 


ter) 


MISCELLANEOUS 


R92-0 150-05 


1/8W 
1/8W 


Short jamper 
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DG-1 


Ee | romano] [orem] fo 
marks 


E23-0046-04 Square terminal x 5 
E40-0327-05 Type U pin assy 
E40-0607-05 Mini-connector x 3 
E40-0826-05 Type U pin ass’y x 2 
E40-1714-05 Mini-connector 
R12-4021-05 Semi-fixed resistor 50k(B) 


COUNTER (X54-1160-00) 


marks 


CAPACITOR 


CC45CH1H101J 
CK45B1H102K 
CEO4W1C220 
C90-0262-05 
CEO4W1A101 
C90-0262-05 


Ceramic 100pF 
Ceramic 0.001nF +10% 
Electrolytic 22uF 16WV 
Ceramic 0.047 uF 
Electrolytic 100uF 10WV 
Ceramic 0.047 uF 


PD14CY2B272J 
PD14CY2B472J 
PD14CY2B104J 
PD14CY2B821J 
PD14CY2B103J 


Carbon +5% 
Carbon 4.7kQ +5% 1/8W 
Carbon 100k2 +5% 1/8W 
Carbon 8202 +5% 1/8W 
Carbon +5% 


SEMICONDUCTOR 
V03-0270-05 


V30-0151-05 TD3490BP 


V30-0131-05 IC TD3472AP 
V30-0132-05 IC TD3400AP 
V30-0169-05 IC SN74HOON 


V30-0168-05 SN74176N 


IC7~11 | V30-0151-05 TD3490BP 


IC12~ 16] V30-0167-05 IC TD3475AP 
IC17 V30-0165-05 IC TD3450AP 
IC18 V30-0166-05 IC TD3460AP 
1€19,20 | V30-0165-05 IC TD3450AP 
IC21 V30-0166-05 IC TD3460AP 
IC22 V30-0165-05 IC TD3450AP 
IC23 V30-0132-05 IC TD3400AP 
IC24 V30-0151-05 IC TD3490BP 
IC25 V30-0164-05 2 TD3442AP 
IC26 V30-0163-05 TD3404AP 


COIL/MISCELLANEOUS 


Ly L40-4701-03 Ferri-inductor 17uWH 
— E40-0607-05 Mini-connector x 3 


76 


PACKING 


Operating manual 
(B50- 1566-00) 


eee 


Cushion A 


(H12-0050-04) 


AVR ASS'Y 


Cushion C 


(H12-0049-04) | 


Indicator 


Counter unit ASS'Y J 


> 


Cushion D 
(H12-0052-04) 


Protection cover 
(H25-0112-04) 


Carton case (Inside) 
(HO1-1614-03) 


: Y DISPLAY (X54-1170-00) 


Q1: MC7805CP 


MC7805CP 


VY DISPLAY (X54-1170-00) 


Red mark 


77 


DG-1 


O22-Zd ‘910 
EONS :LLVLELG “GSGISL ‘97~8L'G1'ZL~60 ‘88GZSI ‘8~1d ‘d)GSv6DSZ ‘OZ ILL'OLD + ‘(H)EELVSZ :61~Z1'80 
(YD)ZCASE :ZO ‘(G)O9VOSZ “6'L~E'LD ‘d6vZEd" ‘991 “ddO6VEGL :G~ED! ‘dVOOVEGL ‘7D! ‘NVLGOZNS ‘LD! 


> - 


a 
o [> [> |o [2 [a +3 la le le la 


felelerelere) Se — OO0000Cr-- 


1 
r 00 Morb 217 
Yo ed i aS : 
Lars 
000 ! 
More £17 
<8 
Mole bit 
- fag ¢7 
2 000 9 
a Ob 218 = (eal) : 
4 4. 2 OO} bia ©) os in z 000 ' 
= = v 
sel a 10° 219 we fe - m 900 900 . ole $b 
N -— 
+ < 008 918 8 Te 20 wronsit eg 
O O 
: é en ; ra z oo: 124 Dfpal] Sdi] x» tz: 
fe 3 mi é pes oe x” 
ae ° 8 = aa : 
A , 59 
; . 8 B43 | al sge 732 2 
& a! rs & % x 80 [x0 1 
< g ! fa 20 3 isi 
44 Lek) 4 
b SY 82> ooih*4 VA / 00a , 
= 2. “OT i2u (a bb 
z 
XS 3 OL. 
ss 
OND 
ae 
Fale 
tm Be 
SE 
(OF mi 
re 
-—f—f—f —|~—| 


eer 


<9 
seu 


SASSER R ESE ; P#] ———— (00-OSt1-¥SX) LINN XIN wAINNOD 4 Ht 


lO OOQCOQOOOQOOOCO OOO Ck — — — = — — (OOO — — — — — — 109 82 OOOOOOOOOOOOD O 
PREPFPPFFPIS7L AV AVR. g 2 Re (O0-OZOI-09X) LINN ASSV YBLNNOD 24 FSezee2?he a FB 
3 


Ot lee 


28 2 2 S 
6 e377 % SSS 


(OO-OGLL-VSX) XIN HALNNOD a 


78 


DG-1 


022-24 ‘910 EO-AS :Zl'vVLELG “GGGLSL -87~81 

‘GLTL~6Q ‘88GZSl ‘8~1d ‘d6rZad7 ‘991 ‘ddO6VECL ‘G~EDI! 
‘dVOOVECL ‘ZO! ‘NVLGOZNS ‘LOI ‘(Y)S~EDSZ :OZ'LL'OLO 
‘(U)EELVSZ “6L~ZL'B8D ‘(YD)ZZASE :2O ‘()O9VISZ ‘6 L~E'LO 


Ry OO i2y¥ OF Es 
Gd i—— 


J 


2d L— 


ld 1l— 


Vd es 


, 


9 


wy 


/S, 


i 


SY PE Umea os 
7 ae ev amy 
Soe ects are = J 


0 1 a 
I AI alles! 


G. G) 4@ 2. 


(O00-OGLL-?~SX) XIIN HSLNNOD 4 


M3IA dOl 
8 2.98Sae-¢ 2b 


ers i 


6 O LL 2LEL bESLOL 
a6vzad” 


3 


oo 


(8) O9p9sz 


93 


a S25 
Sv6osz 


fEL VST 


LISS tre + 


SEaANacirm 
dVOObEGL 
NPLSOZNS dS806PE0L 


79 


DG-1 


(lelsIeIeIe) 


io |e |> Io lg |@ 


(O0-O911-bS Xx) 


@2Z9S EZ 


6O be 2rel biSioL 


dVCrvedat 
dVSLbEOL 


£9.S" v-oe- + 


BEA UNAS ot 


53 
S355 


SV60ST 


N9OZLVZNS 
NOOHPbZNS 
dVvOvedt 
dVO9vPEOL 


dVOSPEOL 
dVCLbEOL 
dd06veE0L 
dVOOvVEOL 


= 


LINN YALNNOD 


B | 
PAS OOO 
E |o 


(8)Sb69SZ: zo 
dvvOredi: 929! 
dV 2prvedi: $z91 
dVOSPEAL: 1z*st 91 


dVOSPEGL: 22'O2*SLI9I 


z 1S 
jo 


dVGLbvEedl: 9I~Z 9! 
NOLIPZNS : 991 
NOOHPZNS : $9! 
dvOOvedi : €£2*vdi 
dV 2lvEedl: £91 


dB O6PEOL: be'th~B'2'2*19) 


(00-O9LL-bGX) HALNNOOD 4 


80 


Ty 
o 
2 


$© 
(9) 


OWE 


‘dVO9VECL ‘12819 
‘NOOHVZNS ‘GOI ‘dVOOVECL ‘€2°v5! 


‘dVOGVEQL -7Z20Z6LZILOI 9 ‘dVGZvEdL :91~Z1L9I 
mae06vedl ‘voli~Zc lol (Y)Sv60S7e™:Z'Ld 


(00-O9LL-~SX) HALNNOD a 


81 


YG-88C/DS-1A 


YG-88C SPECIFICATIONS Fie Tae {pa oe 
CENTER FREQUENCY: | ? 
8830.7 kHz wows 4 
PASS BAND WIDTH: | ar — 
Better than +250 Hz (—6 dB) | = 
ATTENUATION BAND WIDTH: | =e aa 3) 
Less than +900 Hz (—60 dB) | ithe. Oy, 
GUARANTEED ATTENUATION: | 
Better than 80 dB | 


YG-88C 


MISCELLANEOUS 


Power 
connector 


OC connector 


B42-0664-04 Label < 
B50-1556-00 Operating manual 3 uw 
I> 
L71-0024-05 Crystal filter 
HO1-0585-05 Packing case (Inside) OC 13.8V 
HO3-0200-04 Packing case (Outside) 
DS-1A SREGIEICATIONS DC-DC CONVERTER (X46-1000-00) 
SEMICONDUCTORS Ref. No. Description ie 
T20A6 (2) marks 
RATED FINAL STAGE INPUT * CAPACITOR 
More than SOW at CW (1.8 ~ 28 MHz), DC13.8V C1 CEO2W1E221 Electrolytic 220uF 25WV 
POWER CONSUMPTION * 
15A (CW transmission) RESISTOR 


0.6A (heater switch OFF in signal receive mode) 
SA (heater switch ON in no-signal receive mode) 
Note: AT DC13.8V 

POWER SUPPLY 
DC12-16V (standard: 13.8V) 


R1 R92-0121-05 Resistor (Cement) 2.42 5W 
R2 R92-0120-05 Resistor (Cement) 2202 2W 


SEMICONDUCTOR 


Q1,2 V11-0292-05 Transistor 2N4049 


DIMENSIONS MISCELLANEOUS 
80 (W) x 51 (H) x 94 (D) mm E20-0513-05 5P terminal x 2 
WEIGHT FO1-0170-14 Heat sink (A) 
300g *TS-820 is used. FO1-0171-04 Heat sink (B) 
F11-0195-14 Cover (Heat radiating) 
DS-1A 


Protection bag 
~H25-0103-04 


Parts No Description 


—— + 


B50-1567-00 Operating manual 


Operating manual 


P [za/ Protection bag 
EO8-1207-05 12P Plug H25-0105-04 
E33-0074-00 Wire kit 


DC-DC converter unit 
X46- 1000-00 


FO5-1531-05 | Fuse 15A 


| HO1-1617-03 | Case (Inside) 


HO3-0544-04 Case (Outside) 

| H10-1001-03 | Cushion 

| H25-0029-04 | Polyethylene bag (Small) 
| H25-0103-04 | Protection bag 

| H25-0105-04 Protection bag 


Cushion 
| J13-0037-05 Fuse holder H10-1001-03 
J41-0024-15 Cord bushing 
| J61-0014-05 Free up bolt % 
| Case (Inside) PJ [ees 
| X46-1000-00 DC-DC converter 401-1067-03 ae 
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TRIO-KENW/OOD COMMUNICATIONS, INC. 
@ 111i, WEST WALNUT STREET COMPTON CALIFORNIA 90220, U.S.A. 


mi 0-6374 STEINBACH-TS INDUSTRIESTRASSE, 8A WEST GERMANY. 


TRIO-KENW/OOD CORPORATION 
@ 6-17, 3-CHOME, AOBADAI, MEGURO-KU, TOKYO, JAPAN. 


TRIO-KENVWOOD COMMUNICATIONS, GmbH : 
. 


2 1978+3 PRINTED IN JAPAN B51-0807-20 (G) (K) (W) 1300 


